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VULNERABLE AREAS ON THE SURFACE OF THE TARSUS 
AND PRETARSUS OF THE GRASSHOPPER (Acrididae, 
Orthoptera); WITH SPECIAL REFERENCE 
TO THE AROLIUM 


ELEANOR H. SLIFER 
Department of Zoology, State University of Iowa, 
lowa City, Iowa 


INTRODUCTION 

Ten or twelve years ago, while studying the effects of dyes on the 
eggs of the grasshopper, Melanoplus differentialis, the present writer, 
in an idle moment, immersed a living adult of this species in one of the 
stains which happened to be on hand—just which one has been for- 
gotten—and left it there for some time. Later, when the animal 
was removed and washed, the under surface of each arolium was found 
to be brightly colored; but no other part of the surface of the animal 
had stained. This seemed interesting and worth further study. Micro- 
scopic sections of the arolia were made and found to contain some 
unusual structures; but other work in progress seemed more pressing 
and nothing more was done with this at the time. 

Recently an article by Kennedy, Ainsworth and Toms (1948) 
appeared in which experiments are described which deal with the 
relative effectiveness of several of the newer insecticides (the gamma 
isomer of benzene hexachloride, D.D.T. and 3,5-dinitro-ortho-cresol) 
when applied to various parts of the body of the African migratory 
locust, Locusta migratoria migratorioides. ‘They state that ‘‘the toxic 
effect produced on the whole insect by applying DNOC solution directly 
to the legs was tentatively estimated as twice that produced by appli- 
cations to the head and abdomen.”’ The possibility that there might 
be a correlation between the findings of Kennedy, Ainsworth and Toms 
for Locusta and the earlier observations made by the writer on Melan- 
oplus was obvious. More information on the permeability, histology, 
etc., of the arolia and associated structures was needed, however, 
before such a relationship could be established. The studies reported 
here were designed to supply some of that information. 
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EFFECTS OF DYES ON THE EXTERNAL SURFACE OF THE GRASSHOPPER 

Most of the adult Melanoplus differentialis and all of the nymphs 
of this species used in these studies were taken from the writer's closely- 
inbred stock. A few adults, however, were caught outdoors. No 
difference in the reaction to dyes of the two kinds was found. A 0.1% 
solution of methylene blue was used in most experiments and gave 
very satisfactory results. Parallel tests with 0.1% solutions of neutral 
red, crystal violet and fast green were often run. 

In a series of preliminary experiments lightly-anaesthetised adult 
grasshoppers were placed in small vials which were then filled to the 
top with stain and corked. An hour later each animal was removed, 
washed and examined under a binocular dissecting microscope. In 
almost every case the arolia were partly or wholly stained while other 
regions, with the occasional exception of some erratic coloring of the 
antennae, maxillary palps, labial palps and euplantulae, were entirely 
unaffected by the dye. During the course of such experiments the 
animals suffered from asphyxia and this method was soon abandoned 
for it was, obviously, desirable to keep the grasshoppers as normal as 
possible. Next the animals were placed in small, covered, glass dishes 
containing stain to a depth of 3 or 4 millimeters. Here the grasshopper 
was free to move and splash about and during the hour spent in the 
dish nearly every part of the body had some contact with the stain 
The distal portions of the legs, however, were immersed nearly all of 
the time. Normal respiration was possible, for the spiracles were 
above the surface of the fluid. At the end of the experiment the animals 
were lively and exhibited no signs of injury. Petri dishes with a depth 
of 10 millimeters proved to be even more satisfactory as containers 
This depth is sufficient to hold most adults of this species in place 
The movements of the animal are greatly restricted and the feet cannot 
be lifted out of the stain but the spiracles remain above the surface 
of the fluid 
After an hour in the stain the grasshoppers were removed, washed 
d examined. As in the experiments where the animals were com- 
‘tely immersed, the under surface of each arolium was almost invari- 
ably found to be stained although the extent of the staining was not 
always the same. If little color was present it was usually located 
near the distal tip of the under surface of the arolium. When more 
color was present it extended proximally from this region. Frequently 

ie entire arolium was deeply colored. Occasionally some colored 
as were found on the euplantulae but these were much less regular 
in their distribution and very erratic in their appearance. It seemed 
probable that the staining of these parts was due to the fact that the 


al 
1 
pic 


cuticle had been damaged 
After the re: n of the adults to dves had been studied with some 
thoroughness a series of experiments was begun with nymphs of different 
ges. The first results were puzzling. In some cases the nymphs 
reacted as did the adults and the arolia stained brightly; in others no 


ng occurred. The first clue to an understanding of this situation 
2 arge number of nymphs which had just hatched from the 
ill soft and white were completely immersed in dye 


ill 


later the arolia, and all other parts of the body 
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surface as well, were found to be as white as they were before the animals 
were placed in the stain. This suggested that in animals which had 
just molted—as do young grasshoppers immediately after leaving the 
egg— the new cuticle was in perfect condition and completely impervious 
to stains. It was only after the individual had jumped and crawled 
about for a time that the under surface of the arolia became worn and, 
consequently, permeable to dyes. Careful observation of the arolia 
of animals which were walking on the opposite side of a vertical glass 
plate supported this idea, for it is the extreme distal tip of the under 
surface of the arolium which is most often and most closely applied to 
the surface on which the animal is moving—and this is the region which 
stains most frequently. 

To test this possibility further a number of nymphs (fourth, fifth 
and sixth instars) and adults were tested in shallow films of dye immedi- 
ately after they had finished molting. Almost without exception the 
arolia of these newly-molted individuals retained their creamy-white 
appearance even after an hour in the stain. In the rare instances in 
which a small fleck of color was found this was associated with some 
visible injury to the cuticle. 


EFFECTS OF ABRASION ON THE PERMEABILITY 
OF THE AROLIA TO DYES 


The next step was an investigation of the effects of abrasion on 
such individuals. Since it was scarcely practical to rub an abrasive 
on the under surface of each arolium, it was decided to study, instead, 
the effects of walking on an abrasive. A fine grade of sandpaper 
(2/0) was used. This when examined under the microscope was found 
to have particles with extremely sharp edges. A large glass vial (115 
mm. long and 35 mm. in diameter) was lined with this sandpaper and 
the animal placed inside. It was soon found that a grasshopper placed 
on such a surface would neither jump nor walk but stayed quietly in 
one spot.' It was not even necessary to cover the vial to keep the 
animal from escaping. When prodded or when the vial was rotated 
the animal could be made to crawl or jump. But it did so with great 
reluctance and often held one or more feet up and away from the sand- 
paper after having made such a movement. Some individuals proved 
to be quite skillful at resting or landing on the tips of their claws and 
holding the arolia flexed upwards away from the sandpaper. Others 
seemed to be less adept at doing this. Before being used in an experi- 
ment of this type each grasshopper was first tested by letting it stand 
for an hour in the dye solution. The arolia were then examined for 
colored spots and if any were found their position and size were recorded 
in sketches. The animal was then placed in the sandpaper-lined vial 
for thirty minutes and, at frequent intervals, was prodded or the vial 
was rotated to induce jumping. At the end of this period the grass- 
hopper was placed back in the dye again for an hour. In such animals 


'The importance of the shape of the particles became apparent when another 
type of sandpaper was tried. The animals walked about on this as if it were any 
ordinary surface. When examined under the microscope the particles on this 
sandpaper were found to be smoothly rounded 
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the distal tip of the under surface of the arolia, in nearly all cases, 
showed a semicircular colored area. Obviously the outermost layers 
of the cuticle had been damaged by the sharp particles and the dye 
was now able to reach the inner, more permeable layers. We may 
conclude, then, that in animals which have recently molted the normal, 
uninjured cuticular surface is perfectly waterproofed, while in older 
animals it becomes worn and abraded so that stains can enter. Since 
the distal tip of the under surface of the arolium is, except for the tips 
of the claws, the part most frequently in contact with the surface on 
which the animal rests, walks or lands after a jump, it is not surprising 
that it should show the greatest signs of wear. Later it will be shown, 
in addition, that the microscopic structure of the cuticle of this region 
is such that it is more readily injured than it is on most other parts of 
the body surface 


EFFECTS OF XYLOL AND CARBON TETRACHLORIDE ON THE 
PERMEABILITY OF THE AROLIA TO DYES 


Recent work of Wigglesworth (1945, 1946, 1947, 1948a, 1948b), 
Beament (1945, 1946a, 1946b, 1946c, 1947, 1948), Ludwig (1946), 
Slifer (1946, 1948) and others have stressed the importance of thin 
layers of wax in waterproofing the insect cuticle and egg coverings. 
Such layers not only control water loss and uptake but affect the resist- 
ance or susceptibility of the insect and its eggs to materials such as 
insecticides. The ease with which the cuticle of the under surface of 
the arolium can be damaged suggested that a delicate wax layer might 
be present here. To test this point the legs were removed from a young 
adult which had been lightly anaesthetised with CO, according to the 
method of Williams (1946 Anaesthetics such as ether and chloroform 
were avoided since they might have some effect on the orientation of 
the wax molecules in a thin layer and so alter the permeability of the 
structure under study (Wigglesworth, 1945). The cut surface at the 
coxal end of each leg was covered with ‘‘O.K. Liquid Solder’ to stop 
evaporation and to keep out any of the solutions which were used 
This material dries very quickly and as soon as it had done so the 
prothoracic, mesothoracic and metathoracic legs from one side of the 
body were placed in a dish of xylol for fifteen minutes. The legs from 
the other side were, meanwhile, laid aside as controls. After removal 
from the xylol the three treated legs were allowed to dry on a piece 
of absorbent paper while being observed under the microscope. As 
soon as the xylol had disappeared from the surface the arolia, and 

ifterwards the euplantulae, began to shrink very rapidly. An 
ination of the control legs at this point showed their arolia and 
ntulae to be just as plump as they had been at the beginning of 
xperiment. rotective layer, soluble in xylol and probably 
waxy nature, had | ‘emoved from the xylol-treated legs and 
was now evaporatin rough the arolia 30th the control 
a solution of methylene blue. 

from the dye, washed, and 


the lip-Top Products Com 





1950] Slifer: Vulnerable Areas of the Grasshopper 177 


examined. The arolia of the control legs had retained their natural 
color and showed no trace of stain but the arolia of the three xylol- 
treated legs were a deep blue over their entire surface. Moreover 
they were now plump once more. Evidently with the protective 
layer dissolved away both the dye and the water passed in very quickly. 
As these dark blue arolia dried they began to shrink rapidly again, 
as did the euplantulae soon afterwards. 

The experiment just described was repeated several times with 
xylol and, later, with carbon tetrachloride as the solvent. Besides 
methylene blue, other dyes, such as a 0.1% solution of fast green and a 
0.2% solution of acid fuchsin, were used. In all cases the arolia of 
the legs which had been treated with a wax solvent stained intensely 
over their entire ventral surface while the arolia of the control legs 
were completely impervious to the stain. 

In addition to the deep coloration of the arolia of the xylol-treated 
legs the general surface of the femora and tibiae was delicately tinged 
with the stain which was employed. This must mean that a small 
amount of the dye is able to penetrate the cuticle of these parts after 
exposure to a wax solvent. It would seem, then, that the under surface 
of the arolium is covered with a protective layer which can be easily 
abraded or dissolved away while the rest of the surface of the leg is 
covered with materials which are more difficult to remove or penetrate 
A cement layer of the type described by Wigglesworth (1945) for 
Rhodnius may cover the wax in these regions. 


STRUCTURE OF THE AROLIA AND EUPLANTULAI 


The arolium of Melanoplus differentialis is large and extends to or 
beyond the tips of the claws (figs. 7, 8, 9). It is hard and pigmented 
above and is soft, plump and ivory-white below. When observed 
in an animal clinging to the opposite side of a vertical glass plate, its 
under surface can be seen to change shape frequently as the grasshopper 
shifts its position. The extreme distal tip of the soft under portion 
is applied most closely to the glass. No trace of any secreted, adhesive 
material has been seen on that part of the glass from which the animal 
has just lifted its foot. All observations made so far suggest that the 
ability of the arolium to stick to a surface is due to the close contact 
made between this smooth, pliant structure and the surface on which 
it is placed. The arolium behaves like a small, rubber suction pad 
No characteristic differences have been noted, so far, between the 
arolia of the two sexes or between those of the prothoracic, mesothoraci« 
and metathoracic legs. 

The microscopic structure of the arolia and associated parts was 
studied both in nymphs and adults and in animals which had just molted 
as well as those which were about to molt and in still others killed at 
known intervals after molting. The feet were removed at the tibio- 
tarsal joint from the living animal and dropped into the fixative where 
the large claws which cause difficulty in sectioning were cut off. Carnoy- 
Lebrun’s and Bouin’s solutions were used as fixatives and the sections 
were stained with Heidenhain’s iron-hematoxylin, Mallory’s triple 
connective tissue stain or with Giemsa. 
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The structure of the arolium of Melanoplus differentialis is very 
peculiar (figs. 12, 14, 16, 17). It is hollow and filled with blood and 
is traversed by nerves and many tracheae. The cuticular wall of the 
upper surface is rigid and of moderate thickness (approximately 30y). 
It is underlaid by an epidermis which is similar to that found in many 
other parts of the body wall. The ventral surface, on the other hand, 
shows a number of unusual features. The cuticle is extremely thick 
(approximately 2004) and consists of several layers (figs. 12, 14). 
The innermost layer is made up of a mass of fibers which are very closely 
packed below but which are fewer in number and more widely spaced 
n the vicinity of the epidermal cells. Extending through the denser 
part of this layer and then below it in such a way as to form another 
thick layer are numerous rods which extend parallel to one another, 
and some distance apart, out towards the surface. Under an oil immer- 
sion lens extremely delicate filaments, resembling strings of minute 
beads, can be seen which connect each of these rods to its neighbors. 
These, it appears, permit the rods to move with some freedom, and, 
at the same time, prevent tangling of adjacent rods. Although it is 
not possible to decide the point with sectioned material it is almost 
certain that in life the rods are surrounded by fluid of some sort. As 
they approach the surface each rod breaks up, brush-like, into a very 
large number of excessively fine fibers. These form a distinct layer 
which becomes denser near the surface. Outside this a very delicate 
epicuticle can be seen. The waxy material, which can be removed with 
xylol, is located, presumably, on the outer surface of this layer. In 
adults killed and fixed immediately after they have molted for the last 
time the thick layer of elongate rods is present but the inner layers 
of fibers have not yet been formed Wigglesworth (1948) states that 
in insects the endocuticle is produced after molting has taken place. 
If the time of formation, then, be used as a criterion the inner fibrous 
layers may be considered the endocuticle and the several layers of 
rods outside it the exocuticle At the distal tip the cuticle is pro- 
vided with a semicircular band of small tubercles (figs. 12, 13) 
It is in this region that the delicate epicuticle of the under surface 
changes to the more nearly typical epicuticle of the upper surface. 
As was pointed out above, the ventral surface of the arolium of a living 


grasshopper which is clinging to the opposite side of a vertical glass 
plate changes its shape frequently. Evidence from sectioned material 
indicates that as the surface is compressed and the cuticle, in conse- 
quence, decreases 1n depth, the r rods in the exocuticle flatten 


] 
down close to one another against the inner layer When the pressure 


i 


ong 

is released, the rods move apart and extend out more nearly at right 
angles to the surface 

The epidermis which underlies the cuticle of the ventral side is 

extraordinary kind. It consists of large, well-developed 

ver irregular, longitudinal ridges on the inner surface 

12, 14, 16, 17). Delicate fibers from the cuticle 

not all, of these cells and end just below the nucleus 

pecially clear in sections stained with Mallory’s 

At first it was thought that these cells might 

which would assist the animal in adhering 
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Fic. 1. Tarsus and pretarsus of prothoracic leg of adult Trimerotropis 
maritima. * 7. Fic. 2. Same as fig. 1 but mesothoracic leg. Fic. 3. Same 
as fig. 1 but metathoracic leg. Fic. 4. Tarsus and pretarsus of prothoracic leg 

7. Fic. 5. Same as fig. 4 but mesothoraci 


Syrbula admirabilis xe 
leg. Fic. 7 arsus and pretarsu 


of adult 
leg. Fic. 6. Same as fig. 4 but metathoraci ‘I 
of prothoracic leg of adult Melanoplus differentialis 7. Fig. 8. Same a 
7 but mesothoracic leg Fic. 9. Same as fig. 7 but metathoracic leg 
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to a smooth surface; but the most careful examination has produced 
no evidence, so far, of any ducts which might carry such a secretion 
to the surface.’ It seems probably that their primary function is the 
secretion of this complex cuticle. They are responsible, also, for its 
repair after it has been injured (see below). Another likely function 
of these cells (but one for which we have no definite proof as yet) is 
the secretion of the fluid which permeates the cuticle. 

The ventral surface of the arolium is provided with a number of 
large sense organs (fig. 13) which probably have a tactile function. 
In none of the experiments described here was any evidence secured 
which would suggest that they serve as sites for the entry of materials 
which are applied to the outer surface of the cuticle. 

On the proximal portion of each tarsus and on its underside lie 
the four euplantulae. Each is composed of two lobes which lie side by 
side. The euplantulae of the prothoracic and mesothoracic legs as 
well as the two distal euplantulae of the metathoracic legs are all much 
alike in size, shape and texture. The two euplantulae on the meta- 
thoracic legs which are nearest the tibio-tarsal joint, however, are larger 
and softer than are the others. In color and general appearance the 
euplantulae closely resemble the arolia but, as was noted above, are 
covered with a more efficient protective layer, for when the xylol-treated 
leg of a recently-molted individual is placed in a dye the euplantulae 
do not stain. Observations on living Melanoplus differentialis nymphs 
and adults show that the euplantulae are often in contact with the surface 
on which the animal is resting or moving, but somewhat less frequently 
than are the arolia. One would expect, then, that the euplantulae, 
both because of the manner in which they are used and their more 
resistant epicuticle, would be less liable to injury than are the arolia. 
This is the case; but they do not escape entirely for older animals 
often show darkened scars on the euplantulae and when tested with 
dyes stain in these areas. 

When microscopic sections of the euplantulae are examined the 
epidermis and cuticle of the ventral surface are found to exhibit, in a 
less extreme form, some of the features described for the arolia. The 
epidermal layer is arranged along irregular, longitudinal ridges on the 
inner surface of the cuticle; but it does not show such extensive develop- 
ment as does that of the arolia. The cuticle consists of several layers 
of fibers; but the layers are thinner and the details much less striking 
than they are in the arolia. The outermost cuticular layer of all of 
the prothoracic and mesothoracic euplantulae and of the two distal 
metathoracic euplantulae is relatively thick and amber-colored. In 
contrast with this the epicuticle of the underside of the two proximal 
netafhoracic euplantulae is thin and delicate and more closely resembles 
that of the arohia 

Sense organs of the type found on the under surface of the arolia 
are present on all of the euplantulae, except the two proximal ones 


of the metathoracic leg. In addition, other structures, which appear 


§Jannone (1939), who st sections of the arolia of Dociostaurus maroccanus 


concluded that the cells w n glandular 
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Fic, 10. Longitudinal section through arolium of adult female of Trimerotropis 


maritima. Dorsal surface towards top of page; distal tip to right. x 8&2 
Fic. 11. Longitudinal section through arolium of adult female of Syrbula 
admirabilis. Dorsal surface towards top of page; distal tip to right. ™& 8&2 
Fic. 12, Longitudinal section through arolium of adult male Melanoplus differ 
entialis. Dorsal surface towards top of page; distal tip to right x 82. 
Fic. 13. Ventral surface of whole mount of arolium of adult male Melanoplus 
differentialis. Distal tip towards top of page. Semicircular band of small 
tubercules just below distal tip represented by fine dots. X 45. 
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of the coeloconic type, are scattered over all of the 
ng the proximal metathoracic. Detailed studies 
ide of these; but each is provided with one or more large 
at its base and its outermost portion consists of an extremely 
which, after pursuing a somewhat winding course, 
surface of the cuticle. Perhaps these are chemore- 

It would be interesting to know more about them. 


REPAIR OF THE CUTICLE AFTER ABRASION 


Since Wigglesworth (1945) has shown that damage to the wax 
layer of the epicuticle of Rhodnius prolixus nymphs can be repaired by 
a new secretion of wax from the epidermal cells which lie below the 
injured area it seemed probable that the abraded cuticle of Melanoplus 
differentialis might be repaired in the same way. To clarify this point 
a recently-molted adult male was tested in methylene blue. None 
of the arolia were affected by the stain. The animal was next placed 
1 with sandpaper for an hour and, after that, re-tested 
blue. All of the arolia now showed blue streaks and 

heir under surface. The animal was then placed in a large 

nd provided with food The smooth glass surface of the jar, 

would minimize the occurrence of any new abrasion 

ater the animal was examined again and it was found that 

ll color had disappeared from the arolia. The grasshopper was tested 
for an hour, in methylene blue and the arolia were now found 
completely resistant to the stain. Presumably the damaged 

had been repaired by a new secretion of wax in the abraded 

The experiment was repeated with another adult male and with 
neutral red as the stain in place of methylene blue. The results paral- 

‘ those of the first expe riment and Jed to the same conclusion. 

‘ly experiments with dyes the adults used were secured 

‘s or from a laboratory colony for which no records had 

‘ning the age of the individuals after their last molt. 

described indicates that young, newly-molted adults 

ir damaged areas of the cuticle. It remained to be 

ability was retained by older grasshoppers 

als were used which had become adult from 

and which had been kept, meanwhile, in a 

of copper screen. The cage contained a dish 

eggs. These adults, consequently, had spent 

rough surfaces. Ten individuals (five males and 

methylene blue for one hour. In each of 

arolium was missing. Of the total number 

stained intensely, either wholly or in part, while 

no trace of color. We may conclude, then, 

us either lose their ability to secrete a new 

brasions occur with such frequency that the 
to keep up with it. It would be interesting 


nimals are more susceptible to the action 
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Fic. 14. Section through portion of ventral surface of arolium of 
male Melanoplus differentialis killed 25 days after final molt. Epiderm: 
above; below this the endocuticle in the inner part of which fibers are few and 
scattered and in the lower part of which fibers are numerous and densely packed 
Below this lies the layer of elongate rods which are attached to one another by 
delicate, beaded filaments. These rods branch as they approach the surface 
A very thin epicuticle covers the extreme tips of the branches of these rods. A 
delicate basement membrane (not drawn) is present at the inner surface of the 
epidermal layer. X 365. Fic. 15. Longitudinal section through arolium of 
fourth instar Melanoplus differentialis. Note small extent of the specialized 
epidermis and cuticle on the ventral surface. X 82. Fic. 16. Section throug! 
small portion of epidermal layer of arolium of an adult male Melanoplus differ 
entialis killed 25 days after final molt. Extensions of the innermost endocuticular 
layer pass up into the cells and stop just below the nucleus. Cell boundaries not 
always distinct with stain employed. A basement membrane (not drawn) covet 
the inner surface of the epidermis. X 920. Fic. 17. Small portion of whole 
mount of ventral surface of arolium of adult male Melanoplus differentialis as seen 
from inside. Part shown includes only that visible in one focal plane. Branching 
and anastomosing masses of epidermal cells run lengthwise through the aroliur 
The areas between the cells are ridges of the endocuticle which extend upward 
X 120. 
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A COMPARISON OF THE TARSI AND PRETARSI OF MEMBERS OF THE 
SUBFAMILIES ACRIDINAE, OEDIPODINAE 
AND CYRTACANTHACRIDINAE 


During the summer of 1948 several dozen adult Trimerotropis 
maritima were coliected by the writer on the sand dunes along the 
shore at Barnstable, Massachusetts. These belong to the subfamily 
Oedipodinae whereas Melanoplus differentialis is a member of another 
ubfamily, the Cyrtacanthacridinae. Trimerotropis maritima is grayish- 
white in color and matches closely the white sand on which it is found 
In Trimerotropis the arolia are reduced to tiny, hardened knobs which 
lie between the claws (figs. 1, 2, 3). The euplantulae and the claws 
are the structures which are most frequently in contact with the surface 
on which this grasshopper rests or moves. When these animals were 
tested by forcing them to stand in methylene blue, the arolia were found 
to be completely resistant to the dye. The euplantulae, on the other 
hand, showed many stained spots and since these were not distributed 

inl any regular manner they presumably mark the sites of injuries. 
After these observations had been made, two hundred and seventy- 
two species! of Acrididae in the author’s collection were examined. 
Some of the specimens were preserved in fluid but most were pinned 
and dried. A determination of the degree of development of the 
arolia presents some difficulties for the size of the various species of 
grasshoppers themselves ranges from very small to very large and the 
arolia differ accordingly. It was decided, finally, to compare the length 
f the arolium with the length of the claws. A species, then, was 
recorded as having arolia one-quarter the length of the claws, one-third 
the length of the claws, etc. Since the claws are curved, their “‘length”’ 
was considered to be the maximum distance through which they e:..c:. led 
in the curved condition. With no exceptions all the Oedipocinae 
xamined had small arolia; frequently they were reduce 1 to very tiny 
With a few exceptions the Cyrtacanthacric:aae had large 
arolia. These, in the dried specimens, were usually 
on the under side but since the cuticle cn the upper 
rigid, no difficulty was encountered in determining 
The Acridinae, for the most part, had arolia which 
iate between those of the other two subfamilies. The 

study are summarized in Table I. 

sections were made of the arolia of Trimerotropis maritima 
Syrbula admirabilis since fixed material of both these species 
» be available Trimerotropis was taken as a representative 
dipodinae and Syrbula as a representative of the Acridinae. 
tion through the arolium of Trimerotropis is shown 
ormal cuticle, with its well-developed epicuticle, 
the dorsal surface of the arolium is only slightly 
The epidermal cells on the under 
than are those on the upper. The 
f arolium and that of Melanoplus are 


e species ex lude most of those mentioned in three earlier articles 


| y ¢ 
lifer, 19389, 1940, 1943 A few of those listed there could not be used because the 


either poor condition. 





1950] Slifer: Vulnerable Areas of the Grasshopper 185 


conspicuous. The arolium of Syrbula (figs. 4, 5, 6, 11) shows an 
intermediate type of development. The cuticle on its under surface 
is better developed than is that of Trimerotropis but not so extra- 
ordinary in structure as that of Melanoplus differentialis.. Jannone 
(1939) described the microscopic structure of the euplantulae and 
arolia of Dociostaurus maroccanus, also a member of the Acridinae 
The results reported here agree well with his 


TABLE I 
LENGTH OF THE AROLIUM AS COMPARED WITH THAT OF THE CLAWS 


pecies 
in each subfamily with a particular arolium/claw ratio. Fifty-two species of 
Oedipodinae, 71 species of Acridinae and 149 species of Cyrtacanthacridinae were 
examined. 
: 
Ratio of arolium 
length toclaw | Oecedipodinae Acridinae Cyrtacanthacridinae 
length 


— he BS ee 


1 
] 
1 
3 
] 
2 


DISCUSSION 

If, then, under natural, outdoor conditions, as the observations 
just described suggest, the under surfaces of the feet of the grasshopper 
are subjected to more frequent and severe abrasion than are other parts 
of the body surface it seems reasonable to assume that such areas 
would be among those through which insecticides would be most apt to 
penetrate. The experiments of Kennedy, Ainsworth and Toms (1948) 
are of especial interest in this connection. Since Locusta migratoria 
migratorioides, the species which they studied, is a member of the 
Oedipodinae, it is probable that the euplantulae rather than the arolia 
would be the important structures to be considered. These investi- 
gators applied the insecticide to the femora and tibiae of the grasshopper 
while it was fastened in such a way as to restrict movements. After 
30 minutes it was freed and as the animal moved about, the insecticiuc 
was accidentally transferred to other parts of the body. At this point 
it would be possible for the chemical to reach the under surfaces of the 
euplantulae where, if the cuticle were not in perfect condition, it might 
pass through the body wall. Kennedy, Ainsworth and Toms’ description 
of the behavior of individuals forced to walk on a glass plate on a film 
of oil which contained DNOC is of great interest in this connection 


5In his book, ‘‘Locusts and Grasshoppers”’ (p. 6, 1928), Uvarov states that the 
arolium ‘‘helps the insect in climbing, and it is, accordingly more strongh 
developed in those species that always live on plants (phytophils), while it 


scarcely perceptible in the species living on the ground (geophils 
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According to them such an animal ‘‘soon began to raise one foot in the 
air, hold it there quivering slightly for several seconds, then put it 
down and raise another foot, and so on, as though the surface were hot 
to the touch.”” Throughout their paper these authors emphasize 
repeatedly the greater efficacy of a toxic material when applied to the 
rs rather than to some other part of the body. 
Kennedy, Ainsworth and Toms used insecticides dissolved in an 
oil. As noted above, the facts available at present suggest that for 
the species with which they worked, Locusta migratoria migratorioides 
these materials would be most likely to penetrate through injured 
pots on the euplantulae. Other species, such as Melanoplus differ- 
entialis, which possess large, delicately-constructed arolia would have, 
in addition to abraded areas, a second avenue through which poisonous 
materials might reach the living tissues. The wax film on the under 
ide of the arolium, since it is so readily dissolved in xylol and carbon 
tetrachloride, would almost certainly be disrupted by contact with an 
oil. With the waxy layer destroyed, a toxic material dissoived in the 
oil could then pass through the more permeable inner layers of the 
cuticle and so reach the epidermal cells. The ease with which this 
occurs would depend, no doubt, upon various physical properties of 
the materials involved—carrier oil, insecticide and cuticular com- 
ponents—as shown by Webb and Green (1945). 
It would seem important, now, that the experiments of Kennedy, 
nsworth and Toms be extended and the insecticide be placed directly 
the tarsi and pretarsi of animals which have molted recently and 
which the under surface of the feet is known to be damaged 
ps the grasshoppers might be tested beforehand with harmless 
lyes, such as methylene blue, to see whether or not the cuticle is intact 
Another interesting experiment would be a comparison of the effects 
of insecticides when applied to the arolia and euplantulae of species 
belonging to different subfamilies of the Acrididae. But in any work 
is sort it would be essential that the condition of the cuticle 
r intact or injured—be known. It would also be advisable, 
1 possible, to keep the animals under continuous restraint after 
insecticide had been applied, so that the materials could not be 


1 
eg 


1 


sferred to some other part of the body 
it might be suggested that some of the techniques described 
n other types of insects in order to determine whether 


1 


on the feet or elsewhere, occur also in them 


CONCLUSIONS 


‘al surface of the arolia of newly-molted nymphs and 


‘asshopper, Melanoplus differentialis, is impervious to 


naffected by aqueous solutions of dyes (methylene blue, 


green, crystal violet). 
als which have molted some time previously and in which 
the ventral surface of the feet has been worn or abraded, 
brightly, the dye entering through the damaged cuticle 
newly-molted animals which are forced to walk 


covered with sharp-edged particles 
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soon becomes abraded and when tested with dyes are found to stat 


readily. 

4. For some time after molting the animals are able to repair 
damaged areas of the cuticle so that they again become impermeable 
to stains. In older animals this ability seems to be lost 

5. The waterproof layer on the under surface of the arolium « 
Melanoplus differentialis appears to consist of a very thin layer of wax 
or wax-like material, for it can be removed by treatment with xylol 
or carbon tetrachloride. After such treatment the ventral surface of 
the arolium stains even more brilliantly and uniformly than after 
abrasion, and water is lost or taken up through it with great rapidity 

6. The cuticle on the under surface of the arolium of Melanoplus 
differentialis is very thick and pliant and exhibits an unusual and com 
plex microscopical structure. 

7. No evidence was secured in the present studies which would 
suggest that the sense organs of the arolium serve as sites for the entry 
of dyes. 

8. The arolia of Trimerotropis maritima, a member of the subfamily 
Oedipondinae, consist of small, hardened knobs which are very different 
from those of Melanoplus differentialis, which belongs to the subfamily 
Cyrtacanthacridinae. The arolia of Syrbula admirabilis, a member 
of still a third subfamily, the Acridinae, show an intermediate degree 
of development. 

9. An examination of 272 species of Acrididae has shown that the 
arolia of the Oedipodinae are relatively small, those of the majority 
the Cyrtacanthacridinae large, and those of the Acridinae, for the 1 
part, intermediate in size. 

10. The euplantulae of older adult Melanoplus differentialis an 
Trimerotropis maritima usually show from one to many colored patch 
when tested in dyes. These are commonly located in areas where 
cuticle is visibly damaged. 

11. In Melanoplus differentialis the two euplantulae which are 
nearest the proximal end of the metathoracic tarsus are softer, more 
delicate, and more easily damaged than the two which are distal to 
them, and than any of those on the prothoracic and mesothori - ic tarsi. 

12. It is suggested that the arolia and the euplantulae of Acrid 
idae, particularly after they have been worn or injured, serve as ar 
through which insecticides may enter with relative ease 


‘ 
) 
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BIOLOGICA. Instituto de Biologia, Faculdad de Biologia y Ciencias Medicas 

de la Universidad de Chile, Casilla 2988, Santiago, Chile. 
We have received seven facicles (I, Sept., 1944, 141 pages; II, July, 1945, 
143 pages; III, Dec., 1945, 110 pages; IV, July, 1946, 95 pages; V, Dec., 1946, but 
published in 1948, 66 pages; and VI and VII (double number), July-Dec., 1947, 
but published in 1949, 227 pages) of this periodical. The paper, except that used 
for the smooth half-tone plates, is a good-grade pulp, and the printing and illustra 
ppear quite satisfactory. Illustrations are used freely. The periodical as 
| sel . good appearance. All articles published so far are in Spanish, 
g articles have summaries in German, French, English, and usually 

wide range of biological and medical fields is covered. 
ticles of especial interest to entomologists include four on Chagas’ 
ea pathological aspects: ‘‘Contribucién a la anatomfa patoldgica de 
nfermedad de Chagas experimental,"’ by Dr. Orlando Badinez S., fasc. 3, pp 
uspectos de la enfermedad de Chagas experimental, comunicacion 
Dr. Tulio Pizzi P., fasc. 3, pp. 21-59, 64 figs.; ‘‘Observaciones 
g1 de Octodon degus naturalmente infestados con Trypanosoma 
‘arlos Whiting d’Andurain, fasc. 3, pp. 93-106, 12 figs.; and ‘‘Penicilina 
le cultivo para Trypanosoma cruzt,"’ by Dr. Tulio Pizzi, fase. 3, pp 
107-109; and two on Anopheles and malaria: ‘‘Sobre el Anopheles (Nyssorhyachus 
s Philippi, 1865,"" by J. Lane and A. Neghme, fasc. 4, pp. 83-93; and 
idn invernal del anofelismo en Tarapaca,"' by Juan Noé and Prof. 


t 
i 


mo Mann F., fase. 5, pp. 3-14 
louble number comprising fascicles VI and VII is devoted to an account of 
work of the eminent Chilean biologist and late director of the Instituto 
Dr. Juan Noé C. (1877-1947).—M. T. J. 

been received from Dr. Amador Neghme, Chief of the Department 
I the School of Medicine and the Department of Parasitology 
‘hile, together with the library, scientific equipment, and 
tely destroyed by fire last year Any help from North 

undoubtedly be greatly appreciated. | 





A REVISION OF THE NORTH AMERICAN ANTS OF THE 
GENUS MYRMICA LATREILLE WITH A SYNOPSIS 
OF THE PALEARCTIC SPECIES. III. 


NEAL A. WEBER 
Swarthmore College, 
Swarthmore, Pennsylvania 


The preceding parts with this title were published in the Annals of 
the Entomological Society of America, September, 1947 (40:437-474, 
3 text figs.) and June, 1948 (41:267-308, 7 pl.). They treated the 
genus as a whole (keys, distribution, affinities, etc.) and 20 species 
comprising 104 described forms. The present part deals with the 
North American brevinodis and its subspecies, which are among the 
commonest ants of this area, and 12 additional species of the Holarctic 
Region comprising 42 forms. A projected fourth part will summarize 
the data and contain addenda and an index. 


THE HOLARCTIC SPECIES OF MYRMICA LATREILLE 
(Continued) 


Myrmica brevinodis Emery 


rubra brevinodis Emery, 1894, Zool. Jahrb. Abth. f. Syst., 8: 312-313, ¢ 

. rubra brevinodis Wheeler, 1907, Bull. Wisconsin Nat. Hist. Soc., 5: 
¢ 9 ot; Mann, 1911, Psyche, 18: 102. 

. brevinodis Wheeler, 1917, Proc. Amer. Acad. Arts Sc., 52: 502. 

. rubra brevinodis var. canadensis Wheeler, 1907, Bull. Wisconsin Nat. Hist 
Soc., 5: 76-77; Wheeler, 1910, ‘‘Ants,”’ p. 566. 

. rubra brevinodis var. subalpina Wheeler, 1907, Bull. Wisconsin Nat. Hist. Soc., 
5: 77-78; Wheeler, 1910, ‘‘Ants,’’ p. 566. 

. brevinodis var. subalpina Wheeler, 1917, Proc. Amer. Acad. Arts Sc., 52: 503 

. brevinodis var. alaskensis Wheeler, 1917, Proc. Amer. Acad. Arts Sc., 52: 503; 
Wheeler, 1917, Bull. Mus. Comp. Zool., 61: 16. 


‘ 


3-74; 


The following descriptions have been drawn from a worker cotype 
from Salt Lake, Utah and from all castes of a single colony, taken by 
Dr. W. M. Wheeler, from Cheyenne Springs, south of Colorado Springs, 
Colorado. 

Worker (cotype):—Length 5.0 mm. 

Antennal scape extending to the occipital margin; basal fourth 
inwardly and evenly bent at an obtuse angle, gradually enlarging 
distally to about half the basal diameter. Mesoepinotal notch of 
thorax, when viewed in profile, shallow and broadly obtuse. Epinotal 
spines, seen from the side, shorter than the epinotal declivity, back- 
wardly and only a trifle upwardly directed, somewhat curved downward 
at the tips; seen from above as long as the distance between them, 
subparallel. Petiole short, nearly as high as long, the mid-ventral 
tooth projecting anteriorly as far as the epinotal laminae; anterior 
face slightly concave, meeting the gently rounded dorsal surface at 
nearly a right angle, posterior declivity slightly concave. Postpetiole, 

189 
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in profile, higher than long, from above transversely elliptical, being 
slightly broader than long. Gaster ovate. Legs of moderate length, 
first tarsal joint of mesothoracic leg slightly shorter than the four 
following joints 

Surface of body moderately but extensively sculptured. Median 
dorsal surface of head longitudinally and shallowly rugose; sides of head 
longitudinally but more vermiculate-reticulate rugose; back of head 
longitudinally rugose, medially and laterally reticulate; frontal area 
clearly delimited, shining, minutely punctate, scarcely striate; clypeus 
with seven ridges of moderate height between the frontal carinae. 
Dorsal surface of thorax coarsely vermiculate on the pronotum, becoming 
more finely and longitudinally rugose posteriorly; sides moderately 
and longitudinally rugose. Pedicel coarsely vermiculate except on the 
sides of the petiole where only feebly sculptured. Gaster smooth, 
but for slight scattered punctures, and shining. Body, except on the 
gaster, moderately punctate on the petiole. Antennae and legs com- 
paratively smooth and shining. 

Hairs of body moderately long and abundant, slender, pointed 
except on the thorax where truncate; subappressed on the antennae 


and legs 

Color pale brownish-red; a brownish median blotch on the head, 
gaster with a broad, transverse, median, brown band, legs and antennal 
scapes the color of the body, funiculi infuscated. 

Worker (Colorado specimens) :——Length 4.5-5.3 mm. 

Closely resembling the cotype. The epinotal spines in some speci- 


ns are longer and not directed downwards at the tips; the spines 
also be more divergent. In some specimens the clypeus has 
eight to ten ridges between the frontal carinae; the frontal area may 
also be distinctly, though finely, striate. The hairs of the thorax in 
many specimens are distinctly pointed. The general color of the 
majority of specimens is distinctly darker, the head dark red-brown, the 
paler, and the gaster dark brown; the antennal scapes are 

tically a vellow brown 


Female Length 6.2-6.7 mm 

Similar to the worker h the usual sexual differences and the 
llowing 
slightly compressed and a little spatu- 
newhat shorter and distinctly blunt. 
he frontal area clear only at the base, the dorsal 
medially vermiculate, laterally and posteriorly 
ticul: reticulate-vermiculate, mesonotum variously 
sculptured, having a small, clear, triangular antero-median area, 
posteriorly a three median rugae, and laterally vermiculate; 
, x irregularly rugose, finely punctate between; pedicel 
ely punctate betweer Hairs of body somewhat 
brown, almost black on the mesonotum with a 
two parapsidal blotches dimly showing, gaster 
ng black 

Wings hyaline, tinged with pale brown on the anterior margins, 


veins brown. 
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Male:—Length 5-6 mm. 

Antennal scapes cylindrical, slightly bent medially, as long as the 
two following joints together; antennal club four to five jointed; petiole, 
from the side, rounded trapezoidal, as high as long, with a distinct 


FIG.I 


Fic. 1. Anomalous apterous Myrmica schencki emeryana individual whose 
asymmetry suggested to Professor P. W. Whiting gynandromorphism with mixed 
tissue. A. Lateral view from the left showing general external features of the 
female with male external genitalia. B. Frontal view of head. The antennae 
are twelve-segmented as in female and worker castes. The left antenna, how- 
ever, has the scape short and elbowed, suggesting the male; ocelli, not present in 
the worker caste, are asymmetrical. C. Left side of thorax showing extent of 
deep hole by dotted line: D. Right side of thorax showing worker-length 
epinotal spine and possible vestige of « wing. 
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ventral tooth which points as much downward as forward; sagittae 
of the genitalia with 28 to 33 serrations, volsellae as illustrated. 
Surface of head finely striate, becoming reticulate laterally; thorax 
triate or rugose, with punctations between, and shining; pedicel 
densely punctate, lightly rugose dorsally; gaster shining, microscopically 
reticulate-punctate 
Hairs sparse except on head, short, fine and pale yellow. 
Wings hyaline, faintly brownish along margins of veins, which are 
light brown. 
Type Locality. Utau: Salt Lake. 
Other Localities. LABRADOR: Chateau Bay (no collector); Assizes 
Is. (H. H. Vogel). NEWFOUNDLAND: Bay of Islands, Spruce Brook 
(no collectors). Nova Scotia: Cape Breton Island (G. B. Fairchild); 
Portaupinque, Penobsquis, Westchester Lake (C. A. Frost); Digby 
(J. Russell); Pleasantfield (W. H. Prest); Boisdale (no collector); 
Port Hawkesbury (W. H. Vogel). New Brunswick: Grand Manan 
no collector). QurEBEC: Hull, Chelsea (W. M. Wheeler); Magdalene 
Is. (H. H. Vogel). MAatne: S. Harpswell, Riverton (W. M. Wheeler); 
Kittery Point (U.S. N. M.); Ogunquit (H.S. Pratt); “Maine” (Pergande 
Coll.); Enfield, Presque Isle (M. W. Wing). New HAMPSHIRE: Mt. 
Washington summit (A. T. Slosson). MASSACHUSETTS: Boston region 
(N. A. Weber; W. M. Wheeler); Lawrence (S. Henshaw); New Boston, 
Berkshire County, 1,400 ft. (W. M. Wheeler). Connecticut: Cole- 
brook (H. L. Viereck, W. M. Wheeler). Netw York: Carmel, Richf. 
Springs (U.S. N. M.); Ashokan Survey, Bronxville (W. M. Wheeler); 
“New York” (Emery). PENNSYLVANIA: Bucks Co. (Bowman's Hill 
Dark), Centre Co. (The Rock), State Coll., Philadelphia, Ringtown, 
Bushkill Falls (W. L. Brown); Lehigh Gap (no collector); Towanda 
(N. A. Weber); Cameron Co. (Sinnemanhoning) (L. Stannard). NEw 
Jersey: Ramsey (no collector). NORTH CAROLINA: Half-way Place, 
Summit of Black Mountain, North Fork, Swannanoa R. (W. Beuten- 
uller TENNESSEE: Montvale Springs (C. H. Kennedy). ONTARIO: 
Lake Nipigon (L. Logier); Guelph (W. M. Wheeler); Lake Couchiching, 
Algon Park., Toronto, Macdiarmid, Sunbury (R. O. M. Z.); Moose 
Factory (A. Skinner); Manitoulin I. (C. H. Kennedy). Onto: Adams 
Co, (C. H. Kennedy). ILutnots: “Tllinois’”” (M. C. Tanquary); Cham- 
paign (T. H. Frison); Volo (R. E. Gregg). INpbIANA: Lafayette (H. O 
Deay). MiIcHiGAN: Marquette (M. Downing); Isle Royale (O. Gleason) 
Wisconsin: Milwaukee (C. E. Brown); Superior (R. E. Gregg). Iowa 
Ames (Pergande coll. MINNESOTA: Duluth, Knife R., Saganaga L 
R. E. Gregg). MAnirosa: Pierson (N. A. Weber). SASKATCHEWAN 
Gainsborough, Elmore (N. A. Weber). Nortn Dakota: Kelly, 
Grand Forks (N. A. Weber, E. & G. Wheeler); Bottineau, Drake, 
Towner, Minot, Rugby, Rock Lake, Belcourt, Turtle Mts., Butte, 
Jantry (N. A. Weber); Cass Co. (C. Schonberger); Niangara, North- 
wood (C. V. Johnson); Garrison (R. P. Uhlmann). Soutu Dakota: 
“South Dakota’? (Emery); Brownsville (W. S. Creighton); Hill City 
5. Creighton, Pergande Coll.). ALBERTA: Banff (F. Silvestri, 
M. Wheeler); Edmonton, Bilby (G. Salt); Red Deer, Sylvan Lake 
D. T.”); Jasper (C. Hewitt). Wyominc: Yellowstone Park 
ilvestri, U. S. N. M.; A. C. Cole, Jr.). Cotorapo: “Colorado” 
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(C. F. Baker, U. S. N. M., Pergande); Rocky Mts. National Park, 
Endovalley Camp, 8650 ft. (N. A. Weber); Winfield, Montrose (W. S. 
Creighton); Pingree Park (G. F. Knowlton); Florissant, Boulder, 
Meeker (T. D. A. Cockerell, W. M. Wheeler); Eldora, West Cliff, 
Salina (T. D. A. Cockerell); Steamboat Springs (Cockerell, Creighton) ; 
Colorado Springs (W. M. Wheeler); Ouray, Pueblo, Breckenridge 
(U.S.N.M.). IbAHO: Twin Falls, Stanley, Muldoon (A. C. Cole, Jr.); 
North Fork (W. S. Creighton). MonTANA: Helena (W. M. Mann). 
Utau: Logan (G. E. Knowlton); Salt Lake Co., Heber, 5800 ft., Vernal, 
Ashley Co., 6000 and 7000 ft., So. Fork, Big Cottonwood, 7000 and 
7400 ft., Deer Creek Res., 5700 ft., Soapstone Canyon, Vinta Mts., 
9000 ft. (A. W. Grundmann); Utah Lake, Park City (U. S. N. M.); 
Bryce Canyon, La Sal Mts., (W. S. Creighton). ALASKA: Seward 
(F. H. Whitney, Frost); Fort Yukon, Pynaw Mts., Rampart, White 
Pass (J. A. Kusche); Fairbanks (N. A. Weber). British CoLuMBIA: 
Emerald Lake, Carbonate, Lake Louise (W. M. Wheeler); Hector, 
Fields (J. C. Bradley); Golden (W. Wenman). WASHINGTON: Orcas 
Island (W. M. Mann.). 

Males and females appear from about July 15 to September 19 
(July 15, Connecticut; July 23-Aug. 9, Ontario; July 31, South Dakota; 
Sept. 5, North Dakota; Aug. 31-Sept. 1, Quebec; Aug. 28, Nova Scotia; 
Aug. 11-12, Sept. 19, Colorado; July 15, Saskatchewan; Aug. 10, 20, 
Alberta; Aug. 15, 16, British Columbia; Sept. 7, Alaska). 

The variety canadensis has been synonymized with the typical 
brevinodis only after considerable search for characters which would 
consistently separate the two forms. One such character, which was 
believed to be consistent, was color. Specimens referred to the typical 
form by Dr. Wheeler (1907) from Colorado were pale red with the 
gaster a bright red-brown and agreed well with Emery’s cotype from 
Utah. The variety canadensis was erected for the dark brown repre- 
sentatives from Canada and the Eastern United States. Among the 
thousands of myrmicas brought together in the collection since 1907, 
however, are pale red workers with the gaster bright red-brown from 
Maine, dark brown workers from Colorado and series from many 
regions with completely intermediate conditions. It was also found 
that epinotal spine length and depth of sculpture could not be relied 
upon, for the range within the same colony may be considerable. 

Additional evidence for synonymizing the variety canadensis is 
presented by the males of the two forms. The male which Emery 
placed tentatively with the typical brevinodis cannot, as Dr. Wheeler 
(1907) stated, belong here because of the great length of the antennal 
scape and must belong to another form. The males, however, which 
were described as typical brevinodis by Dr. Wheeler have been examined 
and I find them to be lobicornis fracticornis, with the long antennal 
scapes equal to the five following segments; more conclusively, the 
genitalia, particularly the volsellae, prove it to be this lobicornis sub- 
species. These males were probably taken with the females which were 
typical brevinodis. Another instance of the mingling of sexes of different 
forms is listed under the subspecies brevispinosa where | took a brevi- 
spinosa female from a swarm containing sabuleti subsp. americana 
females as well as Lasius niger males and females. Similar cases 
are recorded by Donisthorpe and others from Europe 
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The variety alaskensis has been synonymized after an examination 
of the types and specimens from Alaska later referred to it. I can 
not distinguish Slasmn consistently from many of the widespread typical 
brevinodis workers; a number of brevinodis workers have been examined 
with as few as eight rugae on the clypeus, though this is not the general 
condition. The discovery of the sexual forms may reinstate alaskensis 
as a distinct form 

The variety subalpina has also been synonymized after an examina- 
tion of the types. The hairs on the bodies of most of the types have 
been found to be acute; some of the types have obtuse hairs in variable 
abundance intermixed with acute hairs, as if they had been broken off. 
While the wings of the type winged forms are hyaline throughout, 
there are transitions to this condition in typical brevinodis specimens 
and specimens from Ontario are before me with almost completely 
hyaline wings. The male gentalia are indistinguishable from the typical 
brevinodis. 


Biology 


This Myrmica, on the whole, prefers moist nesting sites and is one 
of the commonest bog-inhabiting ants. It is also found under bark 
or in rotted wood on the ground and under stones, but usually in moister 
situations than the other North American Myrmica forms are found, 
The brood occurs in a series of cavities in the top few inches of soil, 
among grass roots or in rotted wood 

A colony was taken from a slight depression in the dry, short grass 
prairie of northwestern North Dakota,and taken to C uba during the 
height of summer. Not only did the workers survive the change to a 
much moister and hotter climate but they reared other workers and 
several males before the colony was ended over a month later. The 
males emerged on July 18, several weeks earlier than they have been 
taken in North Dakota 

While the colonies of this form, as of Myrmica species in general, 
contain only a few hundred workers at the most, several colonies were 
discovered July 15, 1934 which far exceed any of which | have records 
These colonies were found on either side of the Manitoba-Saskatchewan 
line just north of the United States-Canada boundary (Weber, 1941) 

This region, having badly suffered from drouth for several consecutive 
years, was nearly denuded of vegetation and myrmicas could hardly 
thrive except in small areas. Such an area was the Canadian Pacific 
Railway right-of-way where, between the railway embankment and the 
surrounding prairie, a shallow ditch held a little moisture and supported 
more vegetation than the desert-like prairie. 

north side, under scattered stones from the embankment 

the polydomous colonies of brevinodis. In one case the 

nded along the ditch for fully 46 meters and laterally from 

I o three meter hi the area covered by the single colony was 
fully 100 square 1 rs; there were probably over 100,000 adult ants. 
T ; of stones of variable size which were lying 
iriable extent Upon the roots of 

tones, or elsewhere where the ants 

tured both aphids and coccids The 
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myrmicas carried these away when the roots were exposed and their 
excretions probably were the chief source of food of the ants. 

Dr. Wheeler, in a series of papers (1901, 1903, 1907) has described 
the habits of an interesting inquiline ant, Leptothorax emersoni and its 
subspecies glacialis, which has established trophallactic relations with 
this ant. 

Anomaly 


An abnormal ant taken by myself in North Dakota August 26, 1934 
belongs to this subspecies (Part II, 1948, p. 277, fig. 8). Head, thorax, 
appendages and petiole are those of a normal winged female. Seen 
from above, the postpetiole is fused asymmetrically to the gaster, whose 
long axis is directed at a distinct angle from the long axis of the body 
Since the gaster is a dark brown and the pedicel red, the fused post- 
petiole may be readily traced. The dorsum of the postpetiole may also 
be traced by its rugosity to the left anterior region of the first gastric 
segment. The right side of the segment bears a red streak corresponding 
probably to the right side and ventrum of the postpetiole. From the 
suture between the first and second gastric segments, at the end of the 
red streak, exudes an amorphous mass. In side view the petiole seems 
directly attached to the gaster: 

The insect was taken in the then nearly completely dried up bed 
of the Souris or Mouse River about 14 miles north of Towner, N. D. 
As I approached a small pool a cicindellid beetle flew away from the 
margin where it was attacking the ant. The myrmica was unharmed 
except for slightly torn metathoracic wings, which probably prevented 
it from attempting flight, and crawled with difficulty because of its 
abnormal abdomen. 

A second anomaly is described under the subspecies brevis pinosa. 


Myrmica brevinodis subsp. sulcinodoides Emery 


. rubra brevinodis var. sulcinodoides Emery, 1894, Zool. Jahrb. Abth. f. Syst., 
8: 313, ¢; Wheeler, 1907, Bull. Wisconsin Nat. Hist. Soc., 5: 75-76, 
Wheeler, 1910, ‘‘Ants,’’ p. 566. 

. brevinodis var. sulcinodoides Wheeler, 1917, Proc. Amer. Acad. Arts Sc., 52: 502: 
Wheeler, 1917, Bull. Mus. Comp. Zool. Harvard, 61: pp. 16 

. rubra brevinodis var. frigida Forel, 1902, Trans. Ent. Soc. London, part 4: 699, 
Wheeler, 1907, Bull. Wisconsin Nat. Hist. Soc., 5: 78; Wheeler, 1910, ‘‘Ants,’’ 
p. 566; Santschi, 1909, Bull. Soc. Ent. Ital., 41: 5. 
rubra brevinodis var. whymperi Forel, 1904, Ann. Soc. Ent. Belg., 48: 154, 4; 
Wheeler, 1910, ‘‘Ants,’’ p. 566. 
brevinodis var. whym peri Forel, 1913, Bull. Soc. Vaud. Sc. Nat., 49: 215; Wheeler, 
1917, Bull. Amer. Acad. Art. Sc., 52: 502. 


This subspecies may be considered merely a darker, and more deeply 
sculptured form. Between this subspecies and the typical form exist 
specimens which may be with equal propriety referred to either. The 
male genitalia are practically indistinguishable. 

The following descriptions are drawn from specimens of a single 
colony from Cheyenne Canyon, Colorado. 

W orker:-—Length 4.8-5.4 mm. 

Antennal scapes smoothly but sharply bent at about 45° at the 
base, the base being dorso-ventrally distinctly compressed and somewhat 
spatulate, frontal lamina large, bent parallel to the head; epinotal 
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spines long, slender, and pointed, seen from above, divergent, longer 
than the distance between their bases. 

Median dorsal surface of head, including clypeus and most of frontal 
area, strongly and longitudinally rugose, sides of head variably reticulate 
or longitudinally reticulate-rugose; back of head medially rugose, 
laterally reticulate-rugose; dorsal surface of thorax anteriorly strongly 
vermiculate, posteriorly becoming more rugose; sides of thorax longi- 
tudinally rugose, somewhat vermiculate on pronotum; pedicel strongly 
vermiculate, densely punctate between the vermiculations; gaster 
smooth and shining. 

Hairs short, subappressed on head, erect on thorax, inclined and 
scanty on gaster. 

Color of head and gaster dark brown, appendages and thorax 
brownish red. 

Female (dealate) :—Length 6.5-7.1 mm. 

Resembling the worker with the usual sexual differences and the 
following 

Epinotal spines about as long as the distance between their bases, 
stout, blunt and widely diverging. Surface of the sides of the head 
strongly reticulate; surface of pronotum vermiculate anteriorly, rugose 
posteriorly; surface of mesonotum with a small, smooth and shining 
antero-median area from which radiate rugosities becoming regular 
and parallel immediately behind it (these are more numerous and regular 
than in the typical brevinodis); remainder of thorax chiefly rugose; 
pedicel vermiculate; gaster smooth and shining. Hairs short and 
scanty as in the worker. Color somewhat darker than in the worker, 
thorax in some too dark to show the antero-median and two parapsidal 
blackish blotches on the mesonotum. 


Male:—Length 6.3-7.2 mm. 

Antennal scape subcylindrical, slightly enlarged distally, a trifle 
bent, equal in length to the two following joints together; epinotal 
declivity dorsally with two low, obtuse gibbosities; antennal club 
four-jointed; petiole about as high as long, with a distinct subconic 
ventral tooth. Surface of head irregularly and shallowly reticulate, 
densely punctate between. Hairs yellowish, rather long and_ sub- 
appressed on the head, finer and scantier on the body. Color dark 
brown to black. Sagittae of genitalia with 32 to 36 serrations; volsellae 
as illustrated 

Type Localities. Soutn Dakota, UTAH, MAINE. 

Other Localities. ALASKA: Homer (A. Menner); Sitka (T. Kincaid).! 
NEWFOUNDLAND: Bay of Islands (L. P. Gratacap). MASSACHUSETTS: 
Essex County (King); Naushon Island (W. M. Wheeler). MAINE: 
“Maine” (Emery); Ogunquit (Pratt). INDIANA: Valparaiso (M. 
Talbot). MicuiGAN: Warrens Dunes (M. Talbot). Wisconsin: Lake 
Geneva, Williams Bay (Ill. Nat. Hist. Surv). NortH Dakota: Towner, 
Bantry (N. A. Weber). Soutn Dakota: “South Dakota’ (Emery); 
Hill City (Pergande Coll., N. A. Weber). Wyominc: Big Horn National 


tes, Aug. 5 (N. A. Weber); the ants were markedly larger 
than those of brevinodis taken 400 miles north at 
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Forest (W. S. Creighton). MONTANA: Bear Paw Mt. (Pergande Coll.) ; 
Helena (W. M. Mann). Ipano: Galena (A. C. Cole, Jr.). COLORADO: 
Boulder, 5,347 feet, Ward (W. W. Robbins); Cheyenne Canyon, 5,990 
feet, Ute Pass, Florissant 8,000-9,000 feet, Colorado Springs (W. M. 
Wheeler); Westcliffe 7,849 feet (P. J. Schmitt); Winfield, Steamboat 
Springs (W. S. Creighton); Rico, 10,000 feet and Hayden Peak 10,000 
feet (E. J. Osler); Lost Lake, Eldora, 9,500 feet (D. M. Andrews); 
Gregory Canyon, Boulder (L. F. Byars); Breckenridge, Ouray, Denver 
(U.S. N. M.); Nederland, 9,600 feet (F. H. Carpenter). NEw MExico 
Beulah, 8,000 feet, Rociada, Upper Pecos Valley, Top of Las Vegas 
Range, 11,000 feet (T. D. A. Cockerell); N. E. Truchas Peak, 12,-13,000 
feet (A. Springer). UtTan: ‘Utah’ (Emery); Park City, Salt Lake 
(U. S. N. M.); Logan, Woodland (Knowlton); Cache Co. (Smith); 
Mirror L., Uinta Mts., 10,000 feet (W. S. Creighton). ARIZONA 
Kaibab National Forest (W. S. Creighton). ALBERTA: Lake Louise 
(W. M. Wheeler) ; Soda Lake (G. Salt); Jasper (C. G. Hewitt); Vermillon 
Pass (E. Whymper). British CoLumMBIA: Ice River Valley (E 
Whymper); Hector, Carbonate and Spillimachen R., Selkirk Mts., 
(J. C. Bradley); Field, Emerald Lake, Yoho Pass (W. M. Wheeler); 
Victoria (P. J. Darlington). WASHINGTON: Orcas Island (W. M. Mann) 
CALIFORNIA: Tallac, Lake Tahoe, 5,200 feet (W. M. Wheeler); Sisson 
(F. Silvestri). 

The winged forms appear Aug. 1 (Wyoming), Aug. 2 (New Mexico) 

The varieties whymperi and frigida have been synonymized with 
sulcinodoides after an examination of the original descriptions and of 
many specimens from British Columbia, including two cotypes of 


whymperi. The descriptions fit Emery’s previously described subspecies 
very well and the ants belong to the same brevinodis-sulcinodoides 
complex. The whymperi cotypes have slender, acute, and strongly 
diverging epinotal spines which are about 11% times as long as the 
distance between their bases. The dorsal surface of the pedicel 
strongly vermiculate. 


Myrmica brevinodis subsp. kuschei Wheeler 
Vyrmica brevinodis var. kuschei Wheeler, 1917, Bull. Mus. Comp. Zool., 61: 17 


Worker :—Length 3.7-4.5 mm. 

Antennal scape evenly bent at the base and slightly compressed; 
epinotal spines as short or shorter than the distance between their 
bases, divergent, straight, directed backwards and only slightly upward 

Median dorsal surface of head rather finely rugose, about S more 
coarse and more widely separated rugae on the clypeus, frontal area 
shining, slightly punctate, sides of the head elongate-reticulate, in front 
of the eyes longitudinally rugose. Dorsal surface of thorax vermiculate- 
reticulate; lateral surfaces longitudinally rugose, somewhat vermiculate 
on the prothorax. Pedicel vermiculate, mid-dorsal surface of the 
postpetiole smooth and shining. Surface of head, thorax and pedicel 
densely punctate at the base of the sculpturing. Thorax smooth and 
shining. 

Hairs of the body moderately short and obtuse or truncate, possibly 
from having been broken off; hairs of the gaster sparse, except on the 
sutures. 
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Color of head and gaster reddish brown, rest of b« dy and appendages 
pale brownish red. 

Female (dealate):—Length 5.8 mm. 

Resembling the worker, with the usual sexual differences and the 
following: 

Epinotal spines moderately diverging, straight and bluntly tipped, 
distinctly shorter than the distance between their bases. Pronotum 
coarsely reticulate, becoming finely rugose posteriorly; antero-median 
area of the mesonotum clear, posteriorly the median surface has several 
longitudinal rugae which are bordered on the side by irregular vermicu- 
lations; between the vermiculations are large and distinct pits or coarse 
punctures; remainder of thorax longitudinally rugose; dorsal surface of 
the petiole transversely rugose; surface of the postpetiole concentrically 


rugose, the rugae becoming transverse posteriorly; ventral surface of 


( 
the pedicel densely, dorsal surface lightly, punctate; gaster smooth and 
hh 


hining. 

Hairs as in the worker, short, sparse and truncate. 

Color of body dark brown, the gaster distinctly paler than the head 
or thorax; appendages pale brownish red. 

Described from the type female, a series of worker cotypes and a 
worker from the Pergande collection. As Dr. Wheeler (1917b, p. 21) 
pointed out, this specimen was included by Pergande in his M yrmica 
scabrinodis subsp. lobicornis var. lobifrons. 

The sculpturing of the female is distinct from that of any of the 
other brevinodis forms although the workers closely resemble those of 
the typical brevinodis. Males have not yet been taken 

Type Locality. ALASKA: Ketchikan (J. A. Kusche) 

Other Locality. ALASKA: Metlakahtla (T. Kincaid). 


Myrmica brevinodis subsp. brevispinosa Wheeler 
brevinodis var. brevispinosa Wheeler, 1907, Bull. Wisconsin Nat 
". Wheeler, 1910, ‘‘Ants,’’ p 566. 
pinosa Wheeler, 1917, Proc. Amer. Acad. Arts 

502 
ra brevinodts iT lé@cedens Wheeler, 1907, Bull. Wisconsin Nat Hi t 
5: 75; Wheeler, 1910, ‘‘Ants,’’ p 566 
hrevinodi ar. decedens Wheeler, 1917, Proc. Amer. Acad. Arts and S« 


“ 


The following descriptions are drawn from cotypes. 
Worker:—Length 3.8-5 mm. 
nal scapes in the form of a long drawn out sigmoid curve; 
ompressed dorso-ventrally at the base and with a distinct 
hallow sulcus; the posterior margin of the base is furthermore 
as a slight keel. Mesoepinotal suture of thorax, in profile, 
somewhat deeper than in the typical brevinodis. Epinotal 
ng backwards and, at a very slight angle, upward; short 
; long as the excision of the lamellae directly under them, 
‘ between their bases. Petiole, in profile, three-fourths 
he anterior face flat or slightly concave, the dorsal 
the two enclosing a rounded right angle; median 
rounded, and extending backwards as a slight 
le, in profile, three-fourths as long as high, 
and irregularly convex ventral, surface 
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Surface of dorsal area of head shallowly and longitudinally rugulose, 
becoming reticulate laterally and on the posterior margin, thickly 
punctate between; frontal area punctate, shining; clypeus rugose; 
antennal scapes punctate. Dorsal surface of thorax coarsely reticulate 
or vermiculate-rugose, becoming somewhat more regularly and longi- 
tudinally rugose, densely punctate between. Surface of pedicel com- 
paratively smooth and with only faint reticulations, densely punctate 
between. Gaster smooth and shining. 

Hairs moderately abundant, generally obtuse on the head and thorax, 
finer, shorter and more abundant on the gaster. 

Color brownish red, gaster dark brown apically. 

Female:—Length 5.3-6.3 mm. 

General form of the worker with the usual differences and the fol- 
lowing: 

Surface of the pronotum reticulate, more coarsely on the dorsal 
surface, less on the sides, densely punctate between the reticulations; 
remainder of the thorax rugose. 

Color of body and appendages brownish red; dorsal surface of meso- 
notum with two parapsidal dark brown blotches; gaster shining dark 
brown, light brown apically. Wings hyaline with the base clear; veins 
light brown. 

Male:—Length 5.2-5.4 mm. 

Antennal scape slightly bent medially, a little larger in diameter 
at the distal than at the proximal half, equal in length to three to four 
of the following segments together. Epinotum dorsally with a gibbosity 
on each side. Each sagitta of the genitalia with 24 to 27 serrations; 
volsellae as illustrated. 

Head shallowly rugose-punctate; thorax anteriorly smooth or finely 
punctate anteriorly, somewhat shallowly rugose posteriorly; pedicel 
smooth or finely punctate; gaster smooth. 

Color of head black, rest of body and appendages dark brown 
Wings hyaline, faintly tinged with yellowish bassally; veins light brown 

Type Localities. COLORADO: Cheyenne Canyon, 8,500 feet and 
Colorado City, 6,064 feet (W. M. Wheeler); Canon City, 5,329 feet 
(P. J. Schmitt). NEw Mexico: Las Vegas, 6,398 feet, Pecos, 6,366 
feet (T. D. A. Cockerell). 

Other Localities. COLORADO: Buena Vista, 7,900 feet, Colorado 
Springs, Denver, Cheyenne Canyon, Manitou, (W. M. Wheeler); 
Florissant, 8,500-9,000 feet (T. D. A. Cockerell, W. M. Wheeler): 
Wolf Creek (W. S. Creighton); Longmont, Fort Collins (E. S. G. Titus); 
Mountain House Lake, Fort Garland, 8,300 feet (no collector); 10 mi 
N., Denver (N. A. Weber). UtTan: Price, Carbon Co. (P. Koller); 
Johnson Creek, Abajo Mts., 7,000 ft., San Juan Co. (A. W. Grundmann). 
New Mexico: Taos (A. C. Cole, Jr.); Little Tesuque Canon, 9,200 feet, 
Santa Fe, (W. M. Wheeler); Pecos Mts., San Mejuel County (Mitchell) 
CALIFORNIA: Lake Tahoe (W. M. Wheeler). ILLINoIs: Volo (R. E 
Gregg). MICHIGAN: Crystal Falls (A. C. Cole, Jr.). MINNESOTA: 
Oslo, Marshall Co. (N. A. Weber); Duluth, Holyoke (R. E. Gregg). 
NortH Dakota: Mikkelson (J. E. Goldsberry); Amidon (E. & G 
Wheeler): Stark Co. (R. P. Uhlmann): Hebron (E. Krauth): Devils 
Lake, N. Roosevelt State Pk., Towner, Bismark, Arvilla, Grafton, 
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Wing {N. A. Weber); University (L. Monda); Cass Co. (C. Schonberger). 
SoutH Dakota: Rapid City (N. A. Weber). MOontTANA: Belt (W. S. 
Creighton). WyominGc: Cheyenne, Evanston (N. A. Weber). IDAHO: 
North Fork (W. S. Creighton). ONTARIO: Nipigon, Ft. William 
N. A. Weber); Manitoulin I. (C. H. Kennedy). 

The winged forms appear July 19-Aug. 18 (Colorado); July 27 
Aug. 10 (New Mexico); Aug. 21 (Idaho); Aug. 28 (Montana); Sept. 5 

Utah); and Sept. 10-28 (North Dakota). 

The combination of the compressed and grooved basal portion 
of the antennal scape with the short epinotal spines easily distinguish 
the worker of this subspecies from the other brevinodis forms; the males 
are easily distinguished by the length of their scape. 

The variety decedens Wheeler has been synonomized with brevi- 
spinosa after the examination of the type specimens of the two and the 

nd a considerable number of completely intermediate forms. 
spines of the two from actual measurement average 

same, there being an appreciable deviation on both 

average in both series. The size of the decedens workers 

trifle smaller but well within the normal range, even within 

of a Myrmica form. The surface of the thorax is 


to be expected, the structure of this subspecies shows consider- 
iriation. The dorsal surface of the thorax of the worker is 
vermiculate-rugose but specimens from the same colony 
the one hand, distinctly reticulate, or, on the other hand, 
rugose. Within the same colony may be considerable 
range in size of the epinotal spines. Indeed, in a single Florissant, 
Colorado, specimen the spine on one side of the epinotum was typically 
hort as in brevispinosa, on the other side, however, it was equally 

pical brevinodis! The spines were entirely normal in appearance. 
lhe color of brevispinosa, on the whole, is lighter than that of the 
The color of the females varies little; the darkest female 
with the gaster entirely dark brown and the general tone 
[ took at Fort William, Ontario. The darkest workers 
taken at Nipigon, Ontario, in the midst of the ‘‘bush”’ or 

woods 


¢ 
1 
t 


Biology s 
notes that in Colorado the colonies are “rather small, 
grassy places on the banks of streams.’ In 
found the small colonies in similar situations and 
ing in sa n the prairie. Other ants occupying the same 
gical formation in the sandhills south of Towner, North Dakota, 
lude Solenopsis molesta Say, Lasius niger var. americana Em., and 
rmica (F°.) bradleyi Wheeler. Near the shore of Round Lake, McHenry 
North Dakota, the workers of this variety were observed 
the aphids, Anuraphis sp. (det. P. W. Mason) on the taproots 
ndelion (Taraxacum officinale). On nearby willow trees 
Formica rufa obscuripes Forel were tending the aphids, 
populifoliae (Oest.) (det. P. W. Mason) and it is probable 
Ica uld visit these aphids also when the more aggressive 
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formicas would be absent. At Towner upon a September 10th, | 
captured a female of this variety in a swarm with M. sabduleti ssp 
americana females and Lasius niger males and females. The ants were 
part of a steady stream flying just above the level of the a Cope i 1 the 
shallow Mouse River Valley. The day was calm so winds could not 
account for this mixed swarm. 


Anomaly 


A curious anomaly from Belt, Montana, taken by Dr. W.S. Creighton 
belongs to this subspecies (Part II, 1948, p. 277, fig. 7). It was taker 
in company with entirely normal workers. In this specimen the post- 
petiole is absent and the petiole is fused to the epinotum. In a dorsal 
view the line of fusion is transverse and clearly indicated; the epinotun 
is without trace of spines; the fused petiole is slightly broader than the 
adjacent part of the thorax and has evenly convex sides; the gaster 
is joined to the petiole by its normal slight peduncle; the sculpturing of 
the petiole is very irregularly reticulate-rugose, smoother and not 
longitudinal as on the epinotum; the pilosity is that of the normal 
petiole. In lateral view about one-half of the epinotum is seen to be 
missing, all of the petiolar peduncle and the entire postpetiole; thi 
lateral line of fusion is not so distinct but it appears that the fusion 1 
not entirely vertical, the petiole having been carried into the thorax 
a little; oddly enough the ventral margin is much like that of the post 
petiole although the remainder is clearly that of the petiole; as on the 
dorsal surface, the sides are more feebly and indistinctly sculptured 
than on the thorax. Even allowing for the fusion of parts of the worker, 
it is a little undersized. 

At least five abnormalities of the same nature are recorded 
ant literature. As mentioned in Part II, 1948, p. 292, the Myrmica 
female lacking the entire pedicel described and figured by Creighto1 
(1920), belongs to M. sabuleti subspecies americana. 

Donisthorpe, in 1922, records a similar female of Leptothorax acer- 
vorum F. and Forel a worker of the same species with the pedicel firmly 
fused to the metathorax. Karawajew (1927) described a worker of 
Megaponera foetens F. without a petiole. In 1946 I figured and described 
a worker of Ocecophylla longinoda (Latr.) with the petiole telescoped 
into the epinotum (Weber, 1946). This brevispinosa worker and thi 
brevinodis female above described add two records to the five listed 
which would seem to indicate that this type of monstrosity, in 
there is a telescoping of the pedicel with the thorax or gaster, is comn 
than any other abnormality in ants, aside from intersexe: ! 
morphs, 


+] 


Myrmica brevinodis Emery subsp. discontinua Weber 


M. brevinodis Emery ssp. discontinua Weber, 1939, Lloydia, 2: 150, 


W orker:—Length 3.3-4.2 mm. 

General habitus as in brevispinosa, with the following differe: 
Antennal scape at the base more ree oa with a distinct keel o1 
the proximal part at medial angle of the bend, (eta the scape 
extended posteriorly towards the mid-oc« nee ), which may be prolonged 
distally and bifurcated, following the lateral and medial margins for 
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a slight distance; similar in this to fracticornis but the keel is not trans- 
verse, but V-shaped. Thorax, in profile, with feebly impressed meso- 
epinotal suture; epinotal spines slender, acute; in profile, produced 
backwards and upwards at a 40° to 50° angle, distinctly longer than the 
excision of the lamina beneath them; from above, distinctly longer 
than the distance between their bases, diverging. Postpetiole, in profile, 
less than three-fourths as long as high. 

Sculpturing of the head comparatively fine, most of the median 
dorsal surface closely and regularly rugulose, more open and reticulate 
on the sides. Dorsal surface of thorax moderately reticulate-vermicu- 
late, becoming finer posteriorly; sides finely rugulose. Petiole feebly 
reticulate on dorsal surface; sides of pedicel thinly rugulose; dorsal 
surface of postpetiole smooth, except for punctations. Whole surface 
of body, except gaster, densely and conspicuously punctate. 

Color dark brown; head and gaster nearly black. 

Cotypes. A series of workers taken by Dr. W. M. Wheeler at Topaz 
Butte, Florissant, CoLoRADO, July 15, 1906. Syntypes are from the 
following localities: Bay of Islands, NEWFOUNDLAND (no collector); 
Pleasantfield, Nova Scotia (W. H. Prest). Mikkelson, NortH DAKOTA 
(J. E. Goldsberry): Yellowstone Park, WyominG (A. C. Cole). 

Other locality: Utan. Ashley Creek, Vernal, 6000 ft. (A. V. Grund- 

mann) 
This subspecies can be readily distinguished from brevispinosa by 
the greater development of a keel on the scape, longer epinotal spines, 
smaller size and darker color. It appears closer to fracticornis but for 
the strikingly smooth and punctate surface. A male on the same pin 
with the North Dakota specimens is very much like a fracticornis male 
and with the antennal scape equal in length to from five to six of the 
following joints together. The Wyoming specimens have the thorax 
unusually smooth. The exact status of this variety must await the 
certain correlation of the males. 

The Nova Scotia workers were taken from their ‘“‘nests in moss 
of meadow, a few inches above water (with aphids).”’ 


Myrmica scabrinodis Nylander 
iodis Nylander, 1846, Act. Soc. Sc. Fennicae, 2: 931-932, 8 9 o7; Kara 
1926, Mem. Acad. Sc. Ukraine, 4: 65-66, fig. 2; Karawajew, 1929, 
l 13: 206-207; Finzi, 1926, Boll. Soc. Adr. Sc. Nat. Trieste, 29: 98-99; 
Starcke, 1926, Ent. Bericht. Nederlandsche Ent. Ver., 7:90; Starcke, 1927, 
De Levende Natuur, 1927: 13; Karawajew, 1929, Zool. Anz., 83: 45; Santschi, 
1931, Re Suisse Zool., 38: 341-342. 
Worker (after Nylander) :-—Length 134-2 lin. 
Similar to the preceding (M. ruginodis), sculpturing rougher, frontal 
indistinct and antennal scape formed as described below. Strong 
on the head, thorax and pedicel, deeper than in the predecing, 
body more dense; frontal lamina differently formed, 
ilate on the margins of both sides, the processes lamelliform 
nicircular, a little elevated, so formed as to conceal the 
Lat Frontal triangular area small, almost concealed 
nt at the base, dorsally with a small, obliquely trans- 
semicircular, concave, apically compressed; viewed 
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anteriorly, appearing as a small very acute extension of the bend. 
Epinotal spines long. Otherwise nearly as in the preceding. 

Female (after Nylander) :—Length 2) lin. 

Similar to the worker, but much darker. Head fuscous, ferrugineo- 
testaceous between the genae, on the mandibles and antennae, frontal 
area scarcely apparent. Scapes bent at the base, dorsally with a 
suberect angle, arcuate beneath, no distinct lobe. Epinotal spines 
as in the preceding species, but nodes of the pedicel roughly sulcate- 
rugose. Wings whitish hyaline, about 2% lin. long; between the stigma 
and the base faintly pallid-cinereous. 

Male (after Nylander) :-—Length 2% lin. 

Similar to the male of M. laevinodis, antennae, in truth, as long as 
the funiculus in the same species, scape one-fifth as long as the rest of 
the antennae, legs with long yellow pilosity. Mandibles apically pale 
and sordid. Antennae obscurely rufous, with longer and more slender 
pilosity than in the female and worker; scape subcylindrical, as long as 
the three following segments, of the thickness of the last segment, 
moreover; first funicular segment suborbiculate, broader than any of 
the seven following joints, which have long vertical pilosity; ninth, 
tenth and eleventh suborbiculate, broader; last segment subconic, 
nearly as long as the tenth and eleventh taken together, but in the same 
way broad at the base. Wings less whitish than in the female. Legs 
with long pilosity on all sides, cinereous hairs on the tarsi almost longer. 
Anus sordid. 

For recent discussions of this species see the bibliography given 
above and also Emery (1908, pp. 174-177). It remains for European 
myrmecologists to find Nylander’s types or to agree upon a typical form. 

This species is widely distributed over Europe and North and 
Central Asia. 


Myrmica scabrinodis var. ahngeri Karawajew 
M. scabrinodis var. ahngeri Karawajew, 1926, Mem. Acad. Sc. Ukraine, 4: 66, 67, 
fig.3;2 9g. 

Worker (after Karawajew) :—Length 4.5 mm. 

Head hardly longer than wide, hardly broader posteriorly than 
anteriorly and the anterior margin of the clypeus more projecting than 
in the typical form. The frons broad, occupying about one-third of the 
width of the head, with strongly S-shaped frontal carinae and broad, 
diverging lobes, which are rounded anteriorly (larger than in the typical 
form). Frontal area short and broad. Lobe of the scape nearly right- 
angled, at the apex with a small projection. Epinotal spines moderately 
long, somewhat horizontal and diverging. Pedicel similar to that of 
var. Sancta. 

Head coarsely, but not very deeply, somewhat irregularly, rugose 
and reticulate on the sides; between the coarse rugosities are finer and 
more abundant, almost contiguous, punctations. Thorax coarsely 
rugose longitudinally; declivous surface of epinotum smooth and shining 
Pedicel somewhat less coarsely rugose and finely punctate 

Color dark red-brown; antennae, legs, apex of the gaster and a few 
blotches on the thorax somewhat lighter, ferruginous 

Type Locality. Taganrog, 8.V1.1926 (K. Ahnger) 
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Myrmica scabrinodis var. aloba Fore! 


Vf. scabrinodis var. aloba Forel, 1909, Ann. Soc. Ent. Belg., 53: 103, 
VW. rugulosoides var. aloba Finzi, 1926, Boll. Soc. Adr. Sc. Nat., Trieste, 29: 95, 


VW. aloba Santschi, 1931, Rev. Suisse Zool., 38: 340-341. 

WV. albuferensis Lomnicki, 1925, Bull. Ent. Pologne, 4:15, ¢. 
Spain, Portugal, Eastern Pyrenees, Mts. of Tunis (Santschi). 
For descriptions of this disputed form see the references above 


Myrmica scabrinodis subsp. angulinodis Ruzsky 
cabrinodis subsp. angulinodis Ruzsky, 1905, Formic. Imp. Rossici, pp. 654, 
OSY-090, 8 2. 
Worker (after Ruzsky) :—Length 44.5 mm. 
Antennal scape extending to the occipital margin, at the base bent 
| the typical scabrinodis and equipped with a small sharp lobe but 
basal part of the bend, however, is very short. Third to sixth 
nts of the antennal funiculus likewise as long as broad (the condition 
scabrinodis); club almost four-jointed. Clypeus weakly shining, 
rough, fine granulations. Mesoepinotal impression less sharp than in 
scabrinodis. Epinotal spines shorter, straight or almost straight, more 
produced upwards than backwards. Petiole especially distinctive; 
it is very short and forms dorsally a sharp wrinkle, the anterior face, 
een in profile, steep and somewhat concave, the posterior surface less 
steep and hardly convex. The petiolar peduncle is not well developed. 
Postpetiole as in scabrinodis. Sides of the head with well developed 
reticulations which are thin and dull; the space between shining, very 
finely, although not clearly punctate. Thorax coarsely wrinkled, 
tiolar node likewise strongly wrinkled, dorsal surface of the postpetiole 
with thin longitudinal rugulosities and finer punctations. Sides of the 
petiole finely and thickly punctate. Infraspinal surface of the epinotum 
ooth, shining. Reddish or yellowish brown, more or less dark, with 
blackish brown head and first gastric segment; appendages and apex 
of gaster yellowish brown 


1M 


Female (after Ruzsky):—Length 5 mm. 

Similar to the worker. Strongly sculptured, the dorsal surface of 
e postpetiole with broad, longitudinal incisures and more punctations 
Dorsal body hairs thick and short. Black brown with lighter (brownish) 


appendages 


Tvpe Locality. IRKUTSK Gouv. 


Myrmica scabrinodis subsp. eidmanni Menozzi 
nannt Menozzi, 1929, Verh. Zool. Bot. Gesellsch. Wien, 1929, 79: 3: 

Worker (after Menozzi):—Length 5.3 mm. 

Black, thorax and pedicel piceous, appendages a little lighter. 
ulpturing very strong, above all on the head, consisting of high 
sities more or less anastomosing except on the sides of the thorax; 

smooth. Numerous erect hairs, of a yellow color and longer on 
ly than on the appendages; that of the joints of the funicle as long 


’ 


selves, except, naturally, that of the joints of the club 
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Head oval, slightly more narrowed posteriorly than anteriorly, at the 
sides moderately convex. Mandibles opaque and striate. Cylpeus 
slightly rounded anteriorly to the middle; on the postero-median convex 
portion with five to six equidistant rugae, not connected to one another. 
Frontal area smooth, or, posteriorly, with a few rudimentary striae. 
Scape striate-punctate and opaque; exceeding the posterior margin of 
the head a little, at the base strongly curved and with a rounded lobe 
on the outside margin. Third joint of the funiculus much shorter than 
the second; remainder of the antennae much as in those forms of the 
scabrinodis group. Front relatively narrow; the more narrowed at about 
the middle where it is nearly equal to four-fifths of the length of the 
frontal lamina. This is distinctly arcuate. Thorax rather elongate, 
with well marked mesoepinotal impression. Epinotum equipped with 
somewhat slender spines, as long as, or a httle less, twice the distance 
between their bases, almost horizontal and little diverging, extending 
to about the middle of the petiole. Petiole with a short peduncle and 
a node visibly angulate in profile. Postpetiole narrowed anteriorly, 
longer than broad and moderately rounded at the sides; seen from the 
side the maximum convexity is posterior. 

Type Locality. SiBERIA: Verkneudynsk (H. Eidmann). 

“This Myrmica belongs to the scabrinodis group but differs from the 
subspecies angulinodis and kasczenhoi described by Ruzskv from Siberia 
and Transbaikal; rather are points of resemblance found with sapo- 
shnikovi, described from the Altai Mts. by the same author, but differs 
in slightly larger size, by the more conspicuous lobe of the scape and in 
consequence the more narrow front, and by the more abundant fine 
pilosity.”’ 


Myrmica scabrinodis subsp. granulinodis Nylander 
M. granulinodis Nylander, 1846, Act. Soc. Sc. Fennicae, 1846: 1060, 9°. 


Female (after Nylander) :—Quite similar to the female of M. scabri- 
nodis but the antennal scape is entirely geniculate at the base, not 
(anteriorly’) excavated, frontal laminae a little less dilated on both 
sides, nodes of the pedicel somewhat reddish, densely granulose-rugose; 
legs pubescent (to sparsely decumbent pilose) as in the scabrinodis 
female. Male similar to the male of the same, scape at the base a 
little curved, one-third the length of whole antenna, a little exceeding, 
to as long as, the seven following joints, funicular joints moderately 
pilose, the ultimate ones a little more coarsely, all the antennal joints 
somewhat longer than in M. ruginodis, legs almost bare, thinly pube- 
scent; pleura and metanotum somewhat longitudinally striate; wings 
as in the female, more dilute than in scabrinodis, nerves and stigma 
pale cinereous. 

Type Locality. ‘‘Siberia.”’ 


Myrmica scabrinodis subsp. kaszenkoi Ruzsky 
VM. scabrinodis subsp. kaszenkoi Ruzsky, 1905, Formic. Imp. Rossici, pp. 702-703» 


Worker (after Ruzsky) :—Length 4-5 mm 
Antennal scape cylindrical, abruptly bent at the base in the 


of an even angle (as in rugulosa or sulcinodis); at the 
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extension. Sculpturing of the head about as in scabrinodis. Frontal 
surface of head striate. Mesoepinotal impression not large. Epinotal 
spines short, pointed, somewhat broad at the base, almost straight, 
not diverging, as long as the width of the space between them; infraspinal 
surface finely striate on the upper part. Petiole short, thick (about as in 
scabrinodis), the node, from above, somewhat tapering, with rounded 
corners; anterior declivity somewhat concave, posterior declivity some- 
what convex. Pedicel dull, finely wrinkled, thickly and finely punctate, 
on the sides weak longitudinal furrows. Pilosity somewhat dense, on 
the legs and antennae short, inclined on the thorax and petiole, somewhat 
lighter (yellowish-brown red); sometimes darker on the dorsal surfaces 
of the thorax. except poster rly. 

Male (after Ruzsky):—Very close to rugulosa. Antennal scape 
very weakly bowed, short, not longer than the three following joints 
together. The Ist funicular segment almost equal to the third, the 
second less than 1!4 times longer than the first. Club five-jointed. 
Head and frontal surface finely punctate; on the frons and clypeus fine, 
thin striae. Puilosity of the tarsi, color and body length as in rugulosa. 

“This Myrmica stands, on the one hand, near M. scabrinodis and 
rugulosa, and, on the other hand, it is referable in the form of the 
antennal scape and the short petiole to M. brevinodis Em.” 

Type Localities. Transbaikal, Yenisesk. 


Myrmica scabrinodis var. lacustris Ruzsky 
VM. scabrinodis var. lacustris Ruzsky, 1905, Formic. Imp. Rossici, p. 686, 


Mi 


Worker (after Ruzsky Anterior medial margin of the clypeus 
h a small incision. Frontal area striate posteriorly. Antennal 
scape at the bend with a small sharp tooth. Mesoepinotal impression 
weak, the thorax, in profile, flatter than in the typical scabrinodis 
Sculpturing of the bi dy weaker Epinotal spines one-half to two-thirds 
s long as the basal surface. Color as in the type but the gaster is quite 


dark brown, except at the apex 
Type Locality. Tobolsk 
“This Myrmica nests in small sized colonies in earth mounds, similar 
those of Lasius flavus and niger. The mounds were stripped of 
leaves. In one Myrmica mound Lasius flavus inhabited the other end. 
Very possibly the Myrmica in most cases does not build such a mound 
ves into one being deserted by the Lasius.”’ 


Myrmica scabrinodis subsp. mexicana Wheeler 
ne na Wheeler, 1914, Jour. New York Ent. Soc., 22: 52-53, ¢ ¢ 
1917, Proc. Amer. Acad. Arts Sc., 52: 503 
Original Descriptions 


WW orker 


Length 3.5-5 mm 

lied to the European M. sulcinodis Nyl. Head distinctly 
Antennal scapes shaped like those of sulcinodis 
sulcinodis-scabrinodis Forel, being a little more 
me specimens with a sn 
s of scabrinodis. The joint is of 

1 » 

Gg 


| jointed club, 


Funiculi with a 


1 


( 


all tooth or 
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which in some specimens, seems to be indistinctly 4-jointed. Spines 
of the epinotum straight or very slightly bent downward, somewhat 
shorter than those of sulcinodis and not recurved at their tips. Petiole 
in profile a little longer than high, shaped as in sulcinodis, not peduncu- 
late, its node with subequal declivities, the anterior feebly concave, 
the posterior feebly convex, both meeting at a rather sharp angle. 
Postpetiole also as in sulcinodis, distinctly higher than long. 

“Sculpture very coarse and much as in sulcinodis, with shining 
interrugal spaces, but the longitudinal trend of the rugae is not so distinct 
on the thorax and pedicel, often vermiculate on the thoracic dorsum 
and the nodes. Frontal area rugose, opaque. 

‘Hairs like those of sulcinodis, but of a gray instead of a yellow tint 

“Deep cherry red, legs a little darker; gaster, clypeus and anterior 
half of head, black. In many specimens the whole head and thorax 
are dark brown or blackish. 

‘Female (dealated):—Length 5.5 mm. 

“Closely resembling the worker and differing greatly from the 
female sulcinodis in color, being like the darkest workers, with the upper 
surface of the thorax and the whole head blackish. 

“‘Male:—Length 5-5.5 mm. 

“Differing from the male of sulcinodis in its larger size and in color, 
the body being deep black, with only the legs and genitalia piceous, 
and the 4-5-jointed clubs of the antennae and tips of the mandibles 
clear yellow. The wings are more grayish and longer (6 mm.), whereas 
those of sulcinodis measure less than 5 mm., and the veins and stigma 
are of a deeper brown tint. The antennal scapes resemble those of 
sulcinodis, being fully half as long as the funiculi, and equal to the 6-7 
following joints together, but are somewhat stouter, especially at the 
base. There are no appreciable differences in pilosity between the two 
forms. In sculpture the following differences may be noted: the petiolar 
node is irregularly rugulose-punctate, not longitudinally rugose as in 
sulcinodis and the postpetiole is also smoother and more shining; the 
fine rugae on the head are more irregular and not longitudinal. 

“Described from many workers and males and three females taken 
from several colonies at Guerrero Mill. These colonies were found 
under stones, both in the pine woods and on the open hillsides.”’ 

This Myrmica, taken by Dr. W. M. Mann at an altitude of 8,500 
9,000 feet on the eastern slope of the mountain range east of Pachuca, 
the capital of the State of Hidalgo, Mexico, is of unusual interest. 
Coming as it does from 20° North Latitude, well within the Tropic 
of Cancer, it is by far the most southern Myrmica recorded in the 
Western Hemisphere. 

It also combines characters of M. sulcinodis and M. scabrinodis, as 
Dr. Wheeler has pointed out. The study of the male genitalia proves 
it closer to scabrinodis than to sulcinodis and the long scape of the male 
(equal in length to from six to seven of the following segments together) 
links it to scabrinodis lobicornis, as does the occasional transverse ridge 
at the base of the worker scape. 

Other Localities. ARIZONA: Ramsay Canyon, Huachuca Mts 
(W. S. Creighton); Santa Rita Mts., 7500 ft., Santa Catalina Mts., 
7700 ft. (L. F. Byars 
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Myrmica scabrinodis subsp. rolandi Bondroit 
VU. rolandi Bondroit, 1918, Ann. Soc. Ent. France, 87: 101, 8 92 co; Finzi, 1926, 
Boll. Soc. Adr. Sc. Nat., Trieste, 29: 89-90. 
scabrinodis st. rolandt Santschi, 1931, Rev. Suisse Zool., 38, p. 344. 


Southern France, Iberian Peninsula, Morocco. 
For desi riptions and discussions of this form see the references above. 
‘his is one of the three recorded forms from North Africa. 


Myrmica scabrinodis rolandi var. reticulata Santschi 


rmica scabrinodis st. rolandt v. reticulata Santschi, 1931, Rev. Suisse Zool., 
38: 344, & 


Central Pyrenec 
For a description of this form see the above reference. Apparently 
iffers only in having the appendages more dull colored. 


anyone scabrinodis subsp. a Forel 


ugulosoides Forel, 1915, Fauna Insect. Helvet. Hym. Form., 
chi, 1931, Rev. Suisse Zool., 3 8: 342 343. 
1926, Boll. So Adr Sc. Nat., Trieste, 1926: 94-95, fig. 6, 


pecioides Bondroit, 1918, Ann. S« ent. France, 87: 102 


tral Europe 
j ne ry . - 4 . : 
- descriptions and discussions of this form see the references above. 


ence scabrinodis rugulosoides var. striata Finzi 


triata Finzi, 1926, Boll. Soc. Adr. Sc. Nat., Trieste, 29: 96, 


: Santschi, 1931, Rev. Suisse Zool., 38: 344-345. 
nd discussions of this form see the references above. 
Myrmica scabrinodis var. sancta Karawajew 
ir. sancta Karawajew, 1926, Mem. Acad. Sc. Ukraine, 4: 67, 68, 
4, ¢: Karawajew, 1926, Konowia, 5: 285. 
Worker (after Karawajew Length 4-4.5 mm. 

Occipital margin scarcely concave in the middle. Frons broader 
the typical form, in the middle broader than one-third of the 
1 of the head, the frontal carinae more strongly S-shaped, the lobes 


‘ broader and much more rounded anteriorly. Scape bent under 

the base, forming a blunt angle. On the eva ic profile the 

tum shows clearly. Epinotal spines somewhat shorter than in 

pical form. Petiole, in profile, with curved upper and lower 

gins. Postpetiole convexly produced above and below. 

Strongly wrinkled, the w vinkles, especially on the head, dark colored. 
‘itv of the epinotum somewhat smooth and shining, 

clearly rugose longitudinally 
colored 


) 
] 
Cl 


( 
1.1 


KrIM: Neighborhood of Karadagh, 


far from 
1920 (Karaw: 
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Myrmica scabrinodis subsp. saposhnikovi Ruzsky 


M. scabrinodis saposhnikovi Ruzsky, 1905, Formic. Imp. Rossici, pp. 701-702, 
fig. 171, ¢. 


Worker (after Ruzsky) :—Length 3.6-4.5 mm. 

Antennal scape bent as in lobicornis, at the bend with a moderately 
sized blunt tooth (much as in fracticornis Emery), clearly surpassing the 
occipital margin. Third funicular joint the smallest, about as long 
as broad, club four-jointed. Head a long oval with strongly curved 
occipital corners. Thorax, in profile, moderately convex, mesoepinotal 
impression weak. Petiole very short, almost lacking a cylindrical 
peduncle, node with sharply rounded corner, anterior declivity somewhat 
depressed in the middle. Head, thorax and pedicel dull. Petiole 
coarsely and irregularly wrinkled, postpetiole broadly sulcate with slight 
wrinkles between (in the var. fracticornis the petiole is less wrinkled 
and the form quite different). Epinotal spines thin, strong, shorter than 
the basal surface, as long as the distance between their bases, somewhat 
curved, weakly diverging. Infraspinal surface almost smooth, shining 
Frontal area smooth, somewhat shining. Thorax coarsely wrinkled. 

Color blackish brown, appendages and apex of gaster lighter, scape 
dark, petiole sometimes with a reddish cast. 

Type Locality. Mutpp.e Asta: Semiridje in the Altai Mts., 1,000 m.; 
in a dense fir forest. 

“Distinct in the length and narrowness of the antennal scape; 
similar in that to fracticornis and stangeana; in epinotal spines and 
sculpture near to lobicornis.”’ 


Myrmica scabrinodis saposhnikovi var. baikalensis Karawajew 
scabrinodis saposhnikovi var. baikalensis Karawajew, 1931, Zool. Anz., 93 
28,29, 9 ?. 


Worker (after Karawajew): Length 3.5-4 mm. 

The little tooth on the corner of the bend of the scape can hardly 
be perceived, in the smallest specimens (somewhat dimorphic) even 
quite absent. The mesoepinotal impression is very clear (in the type 
weakly indicated), the promesonotum, in profile, somewhat convex 
The epinotal spines are somewhat more erect, hardly bent inwardly 

Female (after Karawajew): Length about 5 mm. 

Head as in the worker, somewhat longer than broad, with even 
occipital margin in the middle. Frons even broader than in the worker, 
with less curved frontal carinae. Frontal area not quite smooth. 
The antennal scape hardly exceeds the occipital margin, without a tooth 
at the angle of the bend. 

Thorax comparatively shorter and thicker than in the worker. 
In profile the posterior half of the mesonotal scutum and the anterior 
half of the scutellum form an even line. Epinotal spines as in the 
worker; frontal area likewise. The wings are lacking in my single 
example. Otherwise similar to the worker. 

Type Localities. Shore of Lake Baikal: Listwenitschnoje, 15.VII. 
1930, Tanchoj-Mischicha (eastern shore, southern part), 1-6. VIII.1930, 
(W. Karawajew). 
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Myrmica scabrinodis subsp. stangeana Ruzsky 


gi stangeana Ruzsky, 1902, Zool. Jahrb. Syst., 17: 474, %; Ruzsk 
mu Ih p Ro 7 


Worker (cotyp ngth nm. (3./ mm. after Ruzsky) 

Head 0.67 as broad between the eyes as long (with mandibles), 
] nperceptibly concave in the middle (in 
tly dorsal view occipital corners evenly rounded, eyes slightly 
han to the occipital margin; anterior 
clypeal margin very sli gh y convex; antennal scapes exceeding the 
occipital margin a little; in a posterior gee bent almost at right angles 


occipital margins a 


: 
closer to the anterior cl m t 


tinctly com pressed obliquely to its long axis, no 
1 gl t indication of a ke e] at the bend: joints 

us together about equi It » joints 3 to 5 together, 
jointed. Thorax, in profile, evenly convex to 
npressed mesoepinotal suture; epinotal spines straight, 
roje ted backwards and upwards at about 45°, 
| ventral to them, seen from above, indis- 
between their bases (one spine being 

in profile, short, anterior face 

athe than the distance between 

the eee eee in 

he petiole or than it is long, hig y hly convex 

] Gaster subelliptical. Les gs moder- 
cluding the cylpeus, regularly 

frontal area smooth and shining 

posterior angle; dense ly and con- 

sculpturing. Dorsal surface 

iculate, sides rugose, infra- 

transversely striate. Dorsal 
reticulate-vermiculate, sides 

postpetiole striate-punctate, 

“ugose-punctat zaster, at the base, joined to a 
nicroscopically reticulate 

but maniac. legs sparsely, 


sparse, rather coarse, mostly truncate dorsally 
appendages short, reclining, rather coarse. 


2, 
nost absent from 


1 
} 


the antennal club, alt 
two basal 
‘olor reddish brown, dorsal surface of head a little darker, gaster 
ark brown 
Type Localty ‘irgisen Steppes of Turgai: Lehmboden (G. Stange). 
Tl nts were “wandering amongst Artemesia and live in groups 


Myrmica scabrinodis variety turcica Santschi 
1931, Rev. Suisse Zool., 38: 343, 


2-4.6 mm 


in sabuleti, epinotal spines as 
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Female (after Santschi):—Length 5.5 mm. 
Type Locality. Ankora 
Other Locality. MOLDAVIA: Val du Berlad. 


Myrmica scabrinodis subsp. ussuriensis Kuznetzov-Ugamskij 
scabrinodis subsp. ussuriensis Kuznetzov-Ugamskij, 1928, ‘‘The Ants of the 
South Ussuri Region (In Russian),’’ pp. 36, 37, figs. 20, 21; Kuznetzov-Ugam, 
skij, 1929, Zool, Anz., 83: p. 33, 8. 

Worker (after Kuznetzov-Ugamskij) :—Length 4.8-5 mm. 

Antennal scape as in M. scabrinodis lobicornis from Transbaikal 
(see Ruzsky, Formic. Imp. Rossici, 1905, p. 694), clearly compressed 
at the side, on the margin of the bend sharply toothed. Frontal area 
quite smooth and shining. Clypeus a little produced from the middle 
of the anterior margin. Pedicel coarsely wrinkled and dull, the petiole, 
in profile, angular. Epinotal spines broad at the base, then abruptly 
tapering and pointed apically; shorter than the horizontal surface of the 
epinotum; infraspinal surface smooth and strongly shining. Metasterna 
lobes blunt. Mesoepinotal suture only weakly indicated. Reddish 
brown, head and gaster blackish brown 


Type Locality. Nikolsk-Ussurijsk 


Myrmica scabrinodis var. vandeli Bondroit 
M. vandeli Bondroit, 1919, Ann. Soc. Ent. France, 85: 301, 8 o7; Finzi, 1926, Boll 
Soc. Adr. Sc. Nat., Trieste, 29: 115; Santschi, 1931, Rev. Suisse 7 l., 38: 347. 


+ 


For descriptions and discussions of this uncertain ee the 


references above. 


Myrmica scabrinodis subsp. wesmaeli Bondroit 
M. wesmaeli Bondroit, 1918, Ann. Soc. Ent. France, 87: 106, fig. 54, 
1926, Boll. Soc. Adr. Sc. Nat., 29: 97-98, fig. 8, ; 
M. sulcinodis var. wesmaeli Emery, 1922, Genera Insectorum, fasc. 174c, 
Santschi, 1931, Suisse Zool., 1931, 38: 340. 


Southern Europe. 

For descriptions of this form see the references above. I have 
placed it under scabrinodis after examining a male sent me by Mr. B. 
Finzi and which was labelled this form. The genitalia show it to be a 
true scabrinodis and definitely not a sulcinodis. The antennal scapes, 
furthermore, which are about as long as the four following joints to- 
gether, are too short for sulcinodis. 


Myrmica forcipata Karawajew 
M. forcipata Karawajew, 1931, Zool. Anz., 94: 104-106, 

Worker (after Karawajew):—Length 3.5-4 mm. 

Antennal scape with a lobe somewhat as in lobicornis. Epinotal 
spines long, straight, acute; viewed from above they converge apicall 
and enclose a rounded area. Petiole short, anterior and posterior faces 
of node form a pointed right angle 

Type Locality. U.S. S. R.: Jakutien, R. Tshona, Distr. Viljujsk; 
Tyilyminskij Nasleg 


V 
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Myrmica ravasinii Finzi 
isin Finzi, 1923, aoe Soc. Ent. Ital., 55: 2, #; Finzi, 1926, Boll. Soc. Adr. 

Sc. Nat., Trieste, 29: 112-113, fig. 15 

For a description and discussion of this species see the references 
above 

The gaster of a single worker sent me by Mr. Finzi is distinctly 
though finely, reticulate and somewhat ae at the base 
This character is not mentioned by Mr. Finzi and, if it is common to 
the other type specimens, marks the ants as very distinct. The frontal 
carinae in the specimen are relatively close-set and the antennal scape, 
from above, is broadly spatulate at the bend 


Myrmica wheeleri Weber 

VM. wheeleri Weber, 1939, Lloydia, 2: 150-152, ¢ 9 o@ 

W orker:—Length 3.3-4.2 mm 

Head, between eyes, 0.67 as wide as long (with mandibles) ; occipital 
margin straight ; anterior clypeal border produced over base of mandibles 
in about a 130° lobe. Antennal scape exceeding the posterior mz argini 
of the het id by a distance equal to its distal diameter; from above, in 
the form of a long drawn-out sigmoid curve, from a posterior view, 

enly cad at its basal fourth about 0.6 as wide proximally as distally; 

joints 1 and 2 of the funiculus together equal in length to joints 3 to 5 
together; club three-jointed, terminal joint equal in length to the 
preceding two joints together. Thorax, in profile, convex, with a 
slight but distinct mesoepinotal suture; epinotal spines, in profile, 
triangular with deflected apex, projected backwards and upwards at 
about a 45° angle, appreciably shorter than the declivity ventral to 
them, from above, about as wide as the distance between their bases, 
widely diverging. Petiole, in profile, with distinctly concave anterior 
face forming a sharp 90° angle with the convex dorsal surface; ventral 
surface concave, shorter from apex of ventral tooth to postpetiole than 
it is high; postpetiole, in profile, slightly higher than the petiole and 
higher than long, dorsal and ventral surfaces convex, the ventral 
convexity produced anteriorly as a lobe. Gaster ovate. Legs moder- 
ately long and slender 

Surface of head finely sculptured and shining, clypeus very sparsely 
and irregularly rugose, shining, frontal area triangular, smooth and shin- 
ing, mid-dorsal surface longitudinally rugulose, becoming reticulate 
laterally and posteriorly. . Thorax feebly sculptured, shining, with 
large, irregular vermiculations dorsally, feeble and sparse vermiculations 
yn the sides. Petiole feebly vermiculate-reticulate on the node; post- 
lorsally smooth and shining, laterally with a few irregular 
itions. Base of the sculpturing of body, except gaster, densely, 
‘tate. Gaster, antennae and legs smooth and 


( 
1 
i 


abundant and fine, mostly truncate dorsally, 
pubescence only on the antennal funicul: 
ght to dark ferruginous, head brown to dark 


dark, transverse band across the middle 


mim. 





1950] Weber: Revision of Myrmica. III. 213 


Closely resembling the worker. The epinotal spines vary in length 
from worker size and shape to shorter, blunt teeth. The petiole is 
higher and more distinctly separated into node and peduncle 

The sculpturing is appreciably coarser, the pronotum, on the sides, 
reticulate, rugose only at the posterior margin, thoracic sides otherwise 
rugose, scutum of mesonotum shining, with anteromedial triangular 
area punctate, otherwise feebly vermiculate, becoming more rugose 
posteriorly. 

Color darker; head, thorac and transverse band across gaster dark 
brown; pedicel and appendages ferruginous. The thorax in several 
is ferruginous with brown blotches. Wings hyaline; veins pale brown, 
stigma large and pale brown in color. 

Male:—Length 3.6-4.3 mm. 

Antennal scape equal in length to the following three segments 
together, subcylindrical, about one-fourth as wide as long, bent slightly 
at the base; funicular club four-jointed. Epinotal declivity dorsally 
with two slight, rounded gibbosities. Petiole, in profile, distinctly 
arched, anterior and ventral surfaces slightly concave, dorsal surface 
convex, slightly longer from apex of ventral tooth, or gibbosity, to 
postpetiole than it is high; postpetiole about one-third higher than petiole 
and distinctly higher than long. Sagittae of the genitalia with about 
17 serrations; volsellae as illustrated, unique in the absence of a medial 
tooth inside the hook. 

Surface of the head finely and evenly punctate, nearly devoid of 
rugosities. Thorax largely punctate, smooth and shining mid-dorsally, 
a few scattered rugae on the sides; petiole punctate, with sparse, feeble 
rugae. Postpetiole and gaster smooth and shining. 

Pilosity sparse, fine, acute. 

Color brown, dark brown on the dorsal surfaces of the head and 
thorax. Wings hyaline with a purplish sheen; veins pale gray, stigma 
large and gray in color. 

Described from two colonies collected by Dr. W. M. Wheeler, 
July 26 and 27, 1917, on Mt. Lemmon, 8-9,150 feet and at Stratton, 
6-7,000 feet, in the Santa Catalina Mts., ARIZONA. 

This species could easily have been taken for a small form near 
M. brevinodis subsp. brevispinosa were it not for the utterly different 
volsellae of the male genitalia. The sculpturing of the worker and male 
is finer than in any other North American Myrmica; the short epinotal 
spines of the worker differ from those of brevispinosa in being stouter 
and deflected, resembling, in profile, the horns of Bison bison, the 
American buffalo. 

The examination of hundreds of male genitalia and the uniformity 
in general habitus and size within a species convinces me that this ant 
can only be regarded as a distinct North American species. The 
volsellae of the genitalia are distinct from those in any other Myrmica 
and closest to those of M. moravica Soudek from Southern Europe 


Myrmica moravica Soudek 


M. moravica Soudek, 1922-23, Act. Mus. Moraviensis, Brno, 20-21: 106, 6. fig. # 9; 
Soudek, 1925, Ent. Rec., 37: 34-35, Pl. 4, figs. 1-3, ¢ 9 o; Finzi, 1926, Boll. 
Soc. Adr. Sc. Nat., 29: 104-105. 


Worker (cotypes) :—Length 5-6.5 mm. 
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bout 0.6 as broad between the eyes as long (with mandibles), 
argin, in strictly di jorsal view, very slightly impressed medially, 
mners evenly 1 d; frontal laminae raised, auriculate; 
apes extending ‘the 0 cipital margin or slightly exceeding 
h outer margin bent nearly at right 
: being flat and produced posteriorly 
pre adeured d sally and appearing in this 

above appearing as a transverse keel 

gether a trifle shorter than joints 3 to 5 

broad as long, club indistinctly four- 

onvex, almost imperceptibly impressed 

notal spines projec ted backwards and 

an the dist: ince to the episternal spin es 

whole declivity. Petiole, in profile, with 

1 little longer from % ipex of ventral tooth 

pet tiolar- postpetiolar junction much con- 

Postpetiole, in profile, slightly higher than the petiole, 


Ww 


1 
i 
° 4 
l¢ 


argin slightly, dorsal margin highly, convex. ‘Gaster ovate. 
noderate proportion 

coarsely and sharply reticulate-rugose, clypeus 

ntal area inctate with a few striae, base of 

ng irregularly and shallowly punctate. Thorax deeply 

| teriorly; infraspinal surface of 

sversely striate. Dorsal surface of 

vermiculate-punctate, sides rugose 

for a finely reticulate mid-dorsal area 

with a short peduncle are a 


striate, legs micro- 


ity, Se with 
arsely pu nt, almost 


dorsal surfa f the head 


pinotal spines are of comparable 
From a narrow antero-median, 
of the mesonotum several rounded 
bordered laterally by rounded vremiculations, 
rugose, infraspinal surface of epinotum smooth; 


orker, except the mid-dorsal smoother area on the 

the worker, the thorax with 

blotches; including a parapsidal pair on the 
tero-median blotch. 


luced Color as 1n 


1 


, slightly smaller and bent gently 
two following joints of the funiculus 
five-jointed. Epinotal declivity with 
Petiole with evenly convex dorsal 
nargin, witho t a tooth. Post- 


the petiole, as long as high, 
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with nearly straight ventral and convex dorsal margin. Sagittae of 
the genitalia with greatly reduced medial tooth. 

Surface of head dully shining, very finely punctate striate. Dorsal 
surface of thorax shining, sparsely rugulose on the margins, sides 
mostly rugulose-punctate. Petiole shining, mucroscopically striate- 
punctate. Postpetiole and gaster smooth and shining 

Pilosity sparse, more abundant and finer on the appendages. 

Color dark brown, nearly black on the head. 

Type Locality. CZECHOSLOVAKIA (South Moravia); Pavlovske 
Kopce (S. Soudek). 

The male genitalia of this ant show that it must be considered a 
distinct species. In the great reduction of the median tooth on the vol- 
sella it approaches the » condition in the American Myrmica wheeiert 
and is distinct from any M. scabrinodis form examined; the reversed 
serrations on the sagittae of my cotype are unique and might be an 
individual anomaly, for in Soudek’s figure they are shown normally. 
her 


1 


The worker, in the coarseness of sculpturing, is similar to anot 
American Myrmica, M. punctiventris Roger 


Myrmica punctiventris Roger 
M. punctiventris Roger, 1863, Berlin Ent. Zeitschr., 7: 190, 8; Mayr, 1886, Verh. 

Zool. bot. Ges. bel , 36: 450; Emery, 1895, Zool. Jahrb. Syst., 8: 312, ; 

Wheeler, 1905, Bull. Amer. Mus. Nat. Hist., 21: 383; Wheeler, 1910, ‘‘Ants,’’ 

p. 566. 

M. punctiventris var. isfahani Forel, 1922, Rev. Suisse Zool 

W orker:—Length 4-4.7 mm. 

Antennal scape bent inwards at about a 45° an; 
fourth, basal diameter over half the distal diameter, scapes extending 
a little beyond the occipital margin; thorax in profile with a deep 
mesoepinotal notch, that part of the thorax anterior to the notch 
uppreciably higher than that part posterior; epinotal spines directed at 
about a 45° angle backward and upward from the epinotum, about 1! 
times in length the distance between their bases, divergent, acutely 
pointed, and deflected at the tips; petiole in profile 114 times as long as 
high, anterior face concave, dorsal and posterior surfaces convex, 
median ventral tooth short, extending to under the epinotal lamina 
Postpetiole in profile nearly twice as high as long, dorsal surface eccen- 
trically convex, seen from above transversely elliptical but only slightly 
broader than long. Gaster Oe ovate. Legs long, femur and tibiae 
incrassate, Ist tarsal joint of mesothoracic leg longer than the four 
following joints. 

Surface of the head very coarsely sculptured, medial dorsal surface, 
including the clypeus and sides of the frontal area, the sides anterior 
to the eyes, and the back longitudinally rugose, sides posterior to th 
eyes irregularly reticulate; surface of the thorax coarsely and somewhat 
irregularly rugose; pedicel coarsely vermiculate, somewhat smoother 
on the median dorsal surface of the postpetiole; interrugal surfaces 
finely punctate; gaster smooth and shining but for conspicuous, large, 
deep punctures which are more numerous basally. 

Hairs of head and thorax of moderate length, scanty, those of gaster 
more numerous; hairs of appendages more numerous and subappressed 
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Color of body red-brown, darker on the head and gaster, lighter on 
the appendages; head and gaster in some specimens approaching black 
in color. 

Female (undescribed Length 5.0-5.7 mm 

Very similar to the worker, with fully as long epinotal spines and as 
coarse sculpturing. The pronotum and the anterior part of the meso- 
notum are vermiculate, the remainder of the thorax more regularly 
rugose; the gastric punctures are coarse and conspicuous; the body 
is dark brown with lighter red-brown appendages 

Male:—Length 3.8-4.8 mm 

Antennal club five-jointed; antennal scape long, slender, subcylin- 
drical, bent at the basal fifth in about a 30° angle, equal in length to 
the six following joints together; petiole from the side pyriform, with 
smoothly rounded dorsal surface; postpetiole from the side perpendicu- 
larly elliptical, from above subcircular and nearly twice as broad as the 
petiole. Sagittae of the genitalia with about 24 serrations; volsellae 
as illustrated. Surface of the head with sparse, shallow and irregular 
vermiculations, densely punctate between the vermiculations; surface 
of the thorax and petiole feebly and irregularly rugose with dense punc- 
tations interrugally; postpetiole mostly smooth and shining or finely 
striate-punctate; gaster smooth and shining but for large, shallow and 
inconspicuous punctations. Hairs fine, pale yellow and scanty, even 
on the head. Wings hyaline with a faint brownish tinge; veins pale 
brown. Color dark brown to black. 

Type Locality. ‘‘North America” (Roger) 

Other Localities. MASSACHUSETTS: Naushon Island (W. S. Creigh- 
ton, W. M. Wheeler); Woods Hole (A. H. Sturtevant, W. M. Wheeler) ; 
Forest Hills, Boston and Blue Hills (N. A. Weber, W. M. Wheeler) ; 
S. Wellfleet (N. A. Weber). New York: Cold Spring Harbor, Long 
Island (W. M. Wheeler); Flatbush, L. I. (T. Pergande). NEw JERSEY 
Alpine, Newfoundland, Fort Lee (W. M. Wheeler) ; Riverton (U.S. N.M); 
Watchung Mts. near Westfiel? (C. R. Mekeel, N. A. Weber). PENN- 
SYLVANIA: Beatty (P. J. Schmidt); St. Vincent (U.S. N.M.). District 
OF COLUMBIA: Washington (Pergande Coll. W. M. Mann, N. A. 
Weber), Tacoma (Pergande Coll., W. M. Mann). MARYLAND: Plum- 
mers Island (W. M 1, U.S. N. M.); Beltsville, (W. L. McAtee). 
VIRGINIA: Loft Mt., 2452 ft., Shenandoah Nat. Park (N. A. Weber). 
NorTH CAROLINA: Black Mountains, (no collector); Durham (N. A 
Weber). GrorGia: Tray Mountain, White County (M. R. Smith). 
Onto: Willard (M. Talbot); Southcent. Region (L. G. and R. G. Wesson) ; 
Ashtabula Co. (A. E. Headley ILLinois: Champaign (A. O. Weese, 
T. H. Frison); Hickory Creek (M. Talbot). Iowa: Belle Plaine 
(W. F. Buren). MicuiGan: Charity Island (Gaige). TENNESSEE: 
Gt Smoky Mts. (A. C. Cole, M. Talbot) 

The sexual forms appear in Massachusetts Aug. 30 to Sept. 8; in 
Georgia Sept. 11; in Washington, D. C., Oct. 3 

The coarse sculpturing and the gastric punctations easily distinguish 

» workers of this species from all other known forms. The genitalia 

ique in the possession of a series of pointed tubercles 
f the base of the volsellae; these appear in side view 


r species may possess a few small and inconspicuous 
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tubercles at this place but in no other species examined is there such a 
development. 

The colonies are small and are generally found under stones in wooded 
areas. The workers sometimes become temporarily immobile when 
handled or disturbed. Wesson and Wesson report them nesting only 
in soil in Ohio and often surmounting the entrance with a turret of 
crude carton. 

The variety isfahani Forel has been synonymized because of the 
inadequacy of the original description. Several of the characters given 
are those of the typical form; the others agree well with slight variants 
present in the collection from different localities. To follow the practice 
of naming these slight variants would necessitate the erection of innu- 
merable varieties in the North American members of the genus alone. 
The minimum size given for the female is smaller than that of any 
females I have seen and smaller than that of other females from the 
same region. 


Myrmica punctiventris subsp. pinetorum Wheeler 
Myrmica punctiventris subsp. pinetorum Wheeler, 1905, Bull. Amer. Mus. Nat. 

Hist., 21: 384, ¢; Wheeler, 1910, ‘‘Ants,’’ p. 566 

W orker:—Length 3.5-3.9 mm. 

Similar to the typical form but differing in the following character- 
istics: Smaller size; epinotal spines, from above, acute and diverging, 
slightly longer than the distance between their bases, averaging one- 
fourth shorter than those of the typical form; seen from the side, directed 
upward and backward at a 45° angle, not deflected apically; sculpturing 
finer, especially on the head; color paler, averaging medium brownish 
red on the head and middle part of the gaster and a light brownish red 
on the remainder of the body and on the appendages. 

Female (undescribed) :—Length 4.7-5.1 mm. 

Similar to the female of the typical form. The sculpturing of the 
head, however, is less regularly longitudinal; the epinotal spines are 
of nearly the same length but are not deflected downward; the color is 
paler, parts of the thorax, the pedicel and the appendages being a pale 
brownish red, the remainder of the body being dark brown. Wings 
hyaline with a brownish cast; veins pale brown. 

Male (undescribed) :—Length 3.9-4.3 mm. 

Easily separated from the male of the typical form by the short 
antennal scape which is equal to only the first two of the following 
joints together, is subcylindrical, and is almost imperceptibly bent 
medially; the antennal club is four-jointed. The petiole is also not 
pyriform but with an irregularly convex dorsal and a distinctly concave 
ventral surface; the postpetiole is highest at the posterior half; the 
sagittae with 20 to 21 serrations, the volsellae as illustrated. Gaster 
finely punctate with coarser setigerous punctations. The color is a 
leep brown, not black. 

Type Locality. NeW JERSEY: Lakehurst (W. M. Wheeler). 

Other Localities. CONNECTICUT: Colebrook (W. M. Wheeler) 
Onto: Southcent Region (L. G. and R. G. Wesson). TENNESSE! 
Tusculum, Greenville (C. A. Dennis). SoutTH CAROLINA: Clemson 
College (M. R. Smith). Mussissrpp1: Starkville (M. R. Smith). 
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The winged forms appeared August 19 in Connecticut; no other 
records seen 
Dr. Wheeler found this colony nesting in pure sand in the pine 
barrens. Wesson and Wesson report the ants building carton turrets 
as nest entrances. A nest reported by Dennis was in a small log, the 
brood being in a cavity in the wood. 
The South Carolina record is from two workers, sent me by Dr 
Smith, are a little larger and darker than the average form and 
slightly ferent thoracic rugae. More workers and the males 
ine whether they represent a distinct form. 


Myrmica myrmecoxena Forel 


M. myrmecoxena Forel, 1894, Verh. 66 Versamml. D. Naturf. Aerzte, Wien, p. 143; 
Finzi, 1926, Boll. Soc. Adr. Sc. Nat., Trieste, 29: 114, ¢ 


Female (after Emery):—Length 4.3 mm. (almost 5 mm., after 
Forel 
Distinctive by the short, compact form and the weak sculpture. 
Head especially short, shorter than in scabrinodis or its forms. Antennae 
hort and thick; scape at the basal fourth obtusely geniculate, without 
thickening or of a tooth, hardly reaching to the occipital 
three-jointed. Mandibles broad, with 10 to 12 teeth, 
he two apical teeth, are very small. Epinotal 
Petiole strikingly short and high. Postpetiole 
a strong f rwardly directed lobe 
omewhat smooth, dorsal surface longitudinally 
rugose-reticulate, with conspicuous _ basal 
nall, shining; frontal lamina as in lobicornis 
he middle, without rugosities; the thorax 
rugose; face of the epinotal declivity trans- 
striate iole rugose. Upper part of postpetiole smooth and 
shining 
lor ferruginous, posteriorly lighter; mandibles, antennal scapes, 


dirty yellow; wings hyaline, with pale venation 


er Forel 
scape hardly as long as the first four segments of the 
Epinotum with short teetl 


t upright. Color blackish-brown, 
Mesonotum from above 


ihiar is collected by Professor Bugnion in the Swiss 


a colony otf Myrimca lobicornis at an altitude of 2,000 meters 


was at first inclined to consider it an abnormal 


it to be a possible parasite 


termine 1 position The absence 


arasitic nature 





1950] Weber: Revision of Myrmica. ITI. 


Myrmica margaritae Emery 
M. margaritae Emery, 1889, Ann. Mus. Stor. Nat. Genova, 27: 502, 

Worker (after Emery) :—Length 5-514 mm. 

Piceous, antennae and epinotal spines rufotestaceous, legs and 
gaster testaceous, with very short and sparse pilosity. Head and 
thorax coarsely, irregularly, while longitudinally, rugose, occipital 
margin with a confused reticulate sculpturing, clypeus longitudinally 
rugose, mandibles striate; antennal scapes finely striate, at the base 
curved, antennal club four-jointed, mesoepinotal suture lightly im- 
pressed, epinotal spines still much longer and much more graceful than 
in the preceding (M. ritae) and similarly curved, likewise with minute 
spines on either side of the petiolar articulation, upper declivity of this 
segment concave, shining. Petiole feebly elongate, finely reticulate- 
rugose, almost shining; postpetiole finely and longitudinally striate- 
rugose, rather opaque; gaster shining, with sparse, minute piligerous 
punctations. Legs with short, oblique hairs. 

Type Locality. MALAY PENINSULA: Tenasserim: Mt. Mooleyit, 
1-1,900 m. (L. Fea). 

Emery believed that the nearest form to this species and M. ritae 
was M. rugosa Mayr, which, however, is quite different in general 
habitus. 


Myrmica margaritae subsp. inornata Menozzi 
M. margaritae subsp. inornata Eidmann, 1942, Zeitschr. f. Morph. u 

38: 15 

Type Locality. Wrst CHINA: Wasukou, 1600 m. 

The original description of Menozzi has not been seen. Eidn 
gives ecological information only. It is an Indomalayan form 
near 30° North Latitude in an arid, subtropical district and work 
were taken under a stone 


Myrmica margaritae var. pulchella Santschi 


al 
M. margaritae var. pulchella Santschi, 1937, Bull. Ann. Soc. Ent. Belg., 77: 368, 


Worker (after Santschi):—Color as in margaritae but gaster wit! 
a large transverse band across the middle; black, with mandibles, legs, 
epinotal spines, base and apex of the gaster yellow; anterior border of 
head russet, antennae bright red. 


Type Locality. FORMOSA: Musha 


Myrmica ritae Emery 
VW. ritae Emery, 1889, Ann. Mus. Stor. Nat. Genova, 27: 501-502, Pl. XI, fig 
Head, between the eyes, about 0.6 as broad as long (with mandibles 
eyes, in breadth, twice the diameter of the distal end of the 
scape; anterior margin of clypeus slightly concave; ant 
exceeding the posterior margin of } 
slightly bent at its basal sixth, di 


diameter; antennal club four- jointed, 


together distinctly shorter than joints 
profile, feebly convex to the distinct and broad 1 
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and upwards at about a 25° angle, about one-third longer than the 
declivity ventral to them; from above, fully three times as long as the 
listance between their bases, slightly diverging. Petiole, in profile, 
clavate, anterior face plane, dorsal surface convex, distinctly longer 
from apex of ventral tooth to postpetiole than it is high. Postpetiole, 
in profile, subconic, the posterior dorsal angle being convex, anterior 
face sloping to a slight peduncle, ventral surface slightly convex. Gaster 
ovate. Legs long and slender; first joint of mesothoracic leg about 
one-sixth longer than the following four joints together. 

Surface of head shining, clypeus with six rugae between the frontal 
carinae, frontal area smooth and shining, remainder of head sharply 
ind longitudinally rugose; interrugal surface smooth or with shallow 
punctations; mandibles rugose. Dorsal surface of thorax coarsely 
vermiculate, sides rugose, whole surface shining. Pedicel rugose, 
lorsal surfaces more irregularly and shallowly vermiculate-punctate. 
Gaster smooth and shining. Antennal scapes and legs finely striate- 


epinotal spines, in profile, slender, acute, straight, projected backwards 


NUI 


T ite 


Aiit be 

Pilosity very sparse, a few long, truncate or acute hairs; appendages, 

the femora, with moderately abundant, subappressed hairs; 
T 


eXce pt on 
ntennal clubs pubescen 

Color of head rufous, antennae lighter, thorax and pedicel dark 
brown, gaster brown, legs yellowish brown. 

Type Locality. MALAY PENINSULA: Tenasserim, Mt. Mooleyit, 
1-1,900 m. (L. Fea 

The unusually long first tarsal joint of the mesothoracic leg separates 
this species from all others of the genus which I have been able to 


1 
th unusually long legs. 


examine. This character is correlated wi 
Nothing seems to be known of its habits. 


Myrmica ritae subsp. formosae Wheeler 
var. formosae Wheeler, 1929, Boll. Lab. Zool. R. Ist. Portici, 24: 


Worker (cotypes):—Length 4.5-6.4 mm. 

Head about 0.62 as broad between the eyes as long (with mandibles), 

ipital corners evenly rounded to a transverse margin posteriorly, 
listinctly closer to the anterior clypeal than to the occipital margin, 


lvypeal border with a broad rounded medial notch, frontal 


low, arcuate, sub-vertical; antennal scape slender, evenly bent 
basal seventh, exceeding the posterior margin by about four 
distal diameter; joints 1 and 2 of the funiculus together a 

r than joints 3 and 4 together, much shorter than 3 to 5 
lub four-jointed. Thorax in profile, feebly convex, deeply 
mesoepinotal suture; epinotal spines, in profile, acutely 
upwards at about 25°, over 11% times as long as the 

hem, from above, over three times as long as the 

heir bases, moderately diverging; metasternal lobes 

Petiole, in profile, with a distinct peduncle 

concave ventrally, nearly one-half longer, 

to postpetiole, than it is high, node feebly 


oO 
AS 
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and irregularly convex dorsally. Postpetiole distinctly higher than 
the petiole, a little longer than high, dorsal margin produced in a convex 
lobe at the posterior margin, ventral margin nearly flat. Gaster short 
ovate. Legs long and slender; first tarsus of m .esothoracic leg nearly 
one-third longer than the second to fifth together. 

Surface of head deeply, sharply and coarsely sculptured, clypeus 
rugose, the posterior margin smooth and confluent with ha: frontal 
area which is shining, microscopically punctulate and coals rly 
margined by vertical walls; frontal carinae produced posteriorly as one 
of the rugosities, between them about four similar rugosities, sides of 
head more reticulate-rugose. Dorsal surface of thorax deeply vermicu- 
late in a general longitudinal trend, sides more rugose, base of spines 
finely striate. Pedicel coarsely rugose-reticulate, including the dorsal 
surface which also may bear punctations and the ridges may be more 
or less fused, especially on the petiole. Gaster smooth and shining. 
Antennal scapes de nsely striate, le gs microscopically reticulate. 

Pilosity moderately abundant, hairs of the body long an 
shorter on the gaster, appendages with more numerous, fine and 
to subappressed acute hairs. Antennal club and tarsi pubescen 

Dorsal surface of head, “‘thorax, pedicel and posterior % of 
gi pope segment reddish piceous, pedicel somewhat dark 
and antennae pale brown; cheeks, anterior portio 

terior % of gaster ivory yellow.” 

Type Locality. Formosa: Funkiko (F. Silvestri) 

Other Localities. FORMOSA: Riyohen, Karenko 
Taiheizan (L. Gressit). 

This subspecti ies differs from the typical M. ritae Emery 
more irregular sculpturing, in paler coloration of the legs and 
first tarsal joint compared to the following joints. It differs from 
the subsp. serica in sculpturing and in much paler coloration 

Both the subspecies formosae and serica, which were described as 
varieties of M. margaritae Emery, have been placed under M. ritae 
Emery after the comparison of them with a cotype of ritae an = with the 
original figure of this species. The general h abitus i is the sam Judging 
from the original descriptions, ritae and margaritae must bes much alike, 
but margaritae is described with minute metasternal spines and finely 
sculptured pedicel, certainly not characters of formosae, serica or ritae 


Myrmica ritae subsp. indica n. subsp. 
W orker:—Length 5.3-5.6 mm. 


Head about 0.66 as wide between the e} 
posterior margin feebly convex, occipital corners somewhat 
eyes somewhat closer to the anterior clypeal than to the 
margin, anterior clypeal margin evenly and broadly notched me 
ntennal scapes slender, exceeding the posterior margin by ful 
distal diameter, joints 1 and 2 of the funiculus toget 
joints 3 to 5 together, club indistinctly four-jointed 
ey 


distinct mesoepinotal impression; epinotal es acutely 


rojected backwards and upwards at about 


4 * 1 
declivity ventral to them; from above, 
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long as the distance between their bases, moderately diverging. 

profile, with a distinct peduncle, anterior declivity feebly 

concave dorsally, slightly convex ventrally, dorsal surface of node 
feebly convex, about one-fourth longer from apex of ventral tooth to 
postpetiole than high. Postpetiole higher than petiole, about as long 
as high, ventral surface nearly flat, dorsal surface produced posteriorly 

a convex lobe. Gaster elliptical, legs long and slender. 

Surface of head coarsely reticulate-vermiculate, longitudinally 
rugose only for a short distance posterior to the frontal area, clypeus 
shallowly rugulose except on the posterior margin, frontal area shining, 
finely punctulate; base of sculpturing densely punctate. Dorsal 
surface of thorax coarsely reticulate, without a longitudinal trend; 
sides rugose. Dorsal surface of petiole irregularly vermiculate-reticu- 
late, sides sparsely vermiculate, base of sculpturing punctate. Dorsal 
surface of postpetiole finely and densely rugose-punctate, sides more 
sparsely rugose, densely punctate. Gaster shining, ridged at the 
peduncle, finely reticulate. Antennal scapes finely and densely striate- 
punctate; legs finely and densely reticulate-punctate. 

Pilosity rather sparse and fine, more numerous and oblique on 
appendages. Antennal club pubescent 

Color dark reddish brown, appendages somewhat lighter. 

Described from two workers from Tonglu, Darjiling dist., E. Hima- 
lavas, 10,000 feet, 22.IV.10 (C. W. Beebe) in Dr. W. M. Wheeler’s 
collection, with the Indian Museum labels and "numbers 8612-19 and 
SGO14-19 
This subspecies differs from the typical ritae chiefly in sculpture 
color. The head is not sculptured in even ridges, the dorsal surface 
ie thorax not longitudinally vermiculate and the gaster is finely 

instead of smooth. The color is much darker and the cheeks 

do not contrast conspicuously with the adjacent surfaces 

serica it differs chiefly in more reticulate sculpturing on the 

nd thorax, gaster distinctly reticulate, epinotal spines nearer the 

ntal and darker coloration of the appendages. It is distinct from 
1 


formosae in shorter epinotal spines, in sculpturing and in much darker 


Myrmica ritae subsp. serica Wheeler 
rica Wheeler, 1928, Boll. Lab. Zool. R. Ist 


type Length 5.9 mm 
thout 0.68 as broad between the eyes as long (with mandibles), 
Pin straigl t, the angles eve nly rounded, eyes a trifle closer 
ior clypeal than to the occipital margin, clypeal margin wit! 
‘ounded notch; frontal carinae low, horizontal, shaped in a 
ridge; antennal scape very slender, bent evenly at the 
exceeding the occipital border by about three times its 
2 of the funiculus together distinctly shorter 
lub four-jointed. Thorax, in profile, shal- 


j we . . s 
nd moderately deep mesoepinotal impres- 


1 

} 
; 
; 


he base, slender, attenuated, projected 
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backwards and upwards at about 30°, over one-fourth longer than the 
declivity ventral to them, from above, over three times as long as the 
distance between their bases, slightly diverging; metasternal spines 
produced in an acute tooth pointing upwards. Petiole, in profile, with 
a distinct subcylindrical peduncle, slightly convex dorsally, and a node 
with feebly convex dorsal surface, anterior declivity evenly concave 
to the peduncular convexity, about one-half longer from apex of ventral 
tooth to postpetiole than high. Postpetiole slightly longer than high, 
ventral surface nearly flat, dorsal surface convex. Gaster ovate. Legs 
long and slender. 

Surface of head sharply and deeply sculptured; of clypeus sharply 
and irregularly rugose, frontal area sharply triangular, microscopically 
striate-punctate; between the frontal carinae six more or less continuous 
rugae, sides reticulate-rugose; base of sculpturing shining, shallowly 
punctate. Dorsal surface of thorax sharply and deeply vermiculate 
irregularly, sides deeply rugose. Sides of pedicel irregularly rugose; 
dorsal surface of petiole interruptedly rugose, of post-petiole rugose 
somewhat fused on the posterior margin. Gaster smooth and shining 
Antennal scapes densely striate, legs shallowly punctate. 

Pilosity moderately abundant, hairs of the body long and acute, 
shorter on the gaster; appendages with fine, oblique to subappressed 
hairs. Antennal club and tarsi pubescent. 

Color of body dark reddish brown, epinotal spines, apex of gaster 
and appendages dark yellowish brown. 

Female, dealated (undescribed) :—Length 6.9 mn 

Similar to the worker. The epinotal spines are fully as long and 
somewhat curved downwards. The sculpturing is similarly coarse; 
the median rugosity on the clypeus higher than the others, anterior 
border of the frontal area confluent with the clypeus and smooth and 
shining; antero-median triangular area on the scutum of the mesonotum 
finely striate-punctate, coarse, deep vermiculate rugosities extending 
posteriorly. 

Color as in the type worker, lighter than the workers taken with it 

Type Locality. CHINA: Yunnanfu (FP. Silvestri) 1 8 

Other Locality. FoRMosA: Arisan (L. Gressitt) 48,19. 

The Formosan workers are somewhat darker than the type specimen 
and a little more shining; the antennal scapes are slightly shorter. 

This subspecies differs from the typical M. ritae chiefly in more 
irregular sculpturing and in darker coloration; from the subsp. formosac 
it varies chiefly also in sculpturing and darker coloration, especially 
on the legs. 

For the shifting of this ant from a variety of M. margaritae 
subspecies of M. ritae, see above under formosae 


Myrmica everesti Donisthorpe 
M. everesti Donisthorpe, 1929, Ann. Mag. Nat. Hist. (10) 4: 445-446, 


Worker (after Donisthorpe :-—‘*Dark brown, 
apex almost black, coxae, mandibles, articula 


antennae, and apex of gaster reddish 301 
scattered, yellow hairs 


} 
Vy 
ly 
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x 


linally striate, temples and occiput reticu- 

y striate, masticatory margin with 

curved, second tooth shorter but distinct, the 

s with anterior border produced and pointed, 
h and shining; scape 
posterior margin of head, funiculus with a 
Thorax strongly reticulate, longitudinally 
very short, sharply pointed, very slightly 
between the spines, but distinctly though 


node of pedicel rugosely punctured 


frontal area smoot 


Tit 
1 


rit 


+ 


tooth or spine 
le rugosely longitud- 
rounded at sides, 
Gaster oval, very 

5 mm. 
ar to M. smythiesi, Forel, but is darker and 
nnae are shorter and stouter, the spines 
] 


lengtn as 


spines are about the same 
are broader at the base and more curved. 
h more rugose than tibetana, the space 
h in the latter. 
taken by Major R. W. G. Hingston at 
ight of 12,000 ft., on April Ist, 1924 


1 
i 


he British Museun 


nd paratypes in t 


Myrmica specularis Donisthorp: 
rpe, 1929, Ann. Mag. Nat. Hist. (10) 4: 446, 
‘“Red-brown, head and gaster black, 
ennae, base of thorax 
n, the nodes anteriorly 
scattered white bristles 
dinall 
occiput rather 
: with several 
; clypeus convex, rounded in front, 
y striate; frontal area smooth and 


curved ; ise, funiculus with 4- 


striate at sides: spines 


ng backwards, but slightly 
and shini . First node of 
nctured 

pre file not 


somewhat deep 


ing. Long. 6-6.5 mm 
rugosa, Mayr, the apex 
are broader and 


nt 


preset! 
} 


Tit 





1950] Weber: Revision of Myrmica. III. 225 


being smooth. The head is much more strongly reticulated, the body 
generally is more coarsely sculptured, and the bristles are stronger, 
longer, and more numerous. Described from eight 8 8 taken by Major 
R. W. G. Hingston in Tibet, Gautsa, at a height of 13,000 ft., on April 5, 
1924 (Everest Expedition). There are also ten specimens in the 
British Museum Collection taken at Khamba Jong, Sikhim, 15-30 
vu. 03, at a height of 15,000—-16,000 ft. (Tibet Expedition, 1903), which 
agree quite well with the above species with the exception of not being 
quite so dark. 

“Type and paratypes in the British Museum Collection.” 

No species of Myrmica appears to have been taken at an elevation 
higher than the above 15,000—-16,000 feet. M. ruba khamensis Ruzsky 
was taken at 11,400 feet, M. tibetana furva Ruzsky at 12,500 feet and 
M. kozlovi Ruzsky at 13,000 feet in Tibet. In North America M. 
brevinodis sulcinodoides Emery was taken at 13,000 feet in New Mexico 
and M. lobicornis fracticornis Emery at the same elevation in Arizona 


BIBLIOGRAPHY 


For additional bibliography and synonymy prior to 1893, see the 
Hymenoptorum (Dalla Torre, 1893) and, prior to 1922, the Genera Insect 
(Emery, 1922). 

Bernard, F. 1944. Répartition des fourmis en Afrique du Nord. Bull. So 
Hist. Nat. Afr. Nord, 35: 117-124. 

Buren, W.F. 1944. A list of Iowa ants. Iowa State Coll. Jour. Sci., 18: 277-312 

Carpenter, F. H. 1930. The fossil ants of North America. Bull. Mus. Com} 
Zool., 70: 1-66, 11 pl. 

Creighton, W. S. 1928. Notes on three abnormal ants. Psyche, 
Plate I. 

Dalla Torre, C. G. 1893. Catalogus Hymenoptorum. Formicidae, 7. 

Donisthorpe, H. St. J. K. 1913. Some notes on the genus Myrmica, Latr. Ent 
Rec., 25: 1-51. 

Donisthorpe, H. St. J. KK. 1915. British ants. pp. xv X¥379, 92 figs., 18 pl 

Dennis, C. A. 1938. The distribution of ant species in Tennessee, with reference 
to ecological factors. Ann. Ent. Soc. Amer., 31: 288. 

Eidmann, H. 1942. Zur Kenntnis der Ameisenfauna des Nanga Parbat. Zool 
Jahrb., 75: 239-266. 

Eidmann, H. 1943. Die Uberwintering der Ameisen. Zeitschraf. Morph 
Okol. Tiere, 39: 217-275. 

Emery, C. 1908. Palaearctic Formicidae. Deutsches Ent. Zeitschr. 

Emery, C. 1922. Myrmicinae, in Genera Insectorum. Fasc. 174C. P. Wytsman. 

Finzi, B. 1926. Le forme europee del genere Myrmica Latr. Boll. Soc. Adr. S 
Nat. Trieste, 29: 71-119, 16 figs. 

Kuznetzov-Ugamskij, N. N. 1929. Die Ameisenfauna Daghestans. Zool. Anz., 
83: 31-46, 4 figs. 

Menozzi, C. 1926. Zur Kenntnis der Ameisenfauna der Balearen. Zool. Anz., 
66: 180-182. 

Santschi, F. 1931. Notes sur le genre Myrmica (Latreille). Rev. Suisse Zool., 
38: 335-355. 

Santschi, F. 1941. Quelques fourmis japonaises inédites. Mitt. Schweiz. Ent 
Ges., 18: 273-279. 

Skwarra, E. 1929. Die Ameisenfauna des Zehlaubruches. Schr. Phys. 6kon. 
Ges. Konigsberg, 66: 3-174, 12 figs., 2 pl. 

Stircke, A. 1942a. Ants, collected by Dr. C. F. Engelhardt at Stockmarknes, 
(etc.). Ent. Berichten, 21: 21-23. 

Stircke, A. 1942b. Drie nog onbeschreven Europeesche Miervormen. Nederl. 
Ent. Ver., XXIV-XXIX, Oct. 12. 

Talbot, M. 1946. Daily fluctuations in aboveground activity of three species of 
Ants. Ecol., 27: 65-70. 





226 Annals Entomological Society of America  |Vol. 43, 


Talbot, M. 1945. Population studies of the ant Myrmica schencki ssp. emeryana 
Forel. Ann. Ent. Soc. Amer., 38: 365-372. 
Weber, N. A. 1934. A new American myrmosid (Hymenoptera:Myrmosidae) 
yche, 41: 57-59. 
he Biology of the thatching ant, Formica rufa obscuripes Forel, in 
North Dakota. Ecol. Mon., 5: 165-206, 6 figs. 
1939. Descriptions of new North American species and subspecies of Myrmica 
Latreille (Hym. :Formicidae). Lloydia, 2: 144-152. 
1946. Dimorphism in the African Oecophylla worker and an anomaly (Hym 
Formicidae). Ann. Ent. Soc. Amer., 39: 7-10, 1 pl. 
Wesson, L. G. and Wesson, R. G. 1940. A collection of ants from Southcentral 
Ohio, Amer. Mid]. Nat., 24: 94. 
Wheeler, W. M. 1901. The compound and mixed nests of American ants, Part I. 
Amer. Nat., 35: 431-448, 9 fig 
1903. Ethological observations on an American ant (Leptothorax emersont 
Wheeler ) Arch. Psych. Neurol., 2: 1-31, 1 fig 
1907. Notes on a new guest-ant, Leptothorax glacialis, and the varieties of 
Myrmica brevinodis Emery. Bull. Wisconsin Nat. Hist. Soc., 5: 70-83. 
1914. The ants of the Baltic amber. Schrift. Physik-6ken. Ges. Konigsberg, 
a 2, 66 figs 
mountain ants of Western North America. Proc. Amer. Acad. 
: 155-569 
of Alaské Bull. Mus. Comp. . tide 
ted by Professor F. Silvestri in Japan 1 Korea. Boll. Lab 
Portici, 21: 96-125. , 


ENTOMOLOGY, by WALTER EBELING. xii+747 pp., 570 text 
thotype Proce Co., San Francisco. 1950. Price, $7.50 


outgrowth of the author's teaching experience in a course 
l >} signed primarily for majors 


| Fruit Plant 
itv of California, Los Angeles. The first 17 
prin iples ol applied entomology and cover such 
ied entomology, organization and legislation in 
norphoses, classification, biological control, 
dispersion equipment, experimental design 

all 11 chapters (369 pages) are devoted 
subtropical crops as citrus, grapes, walnuts, 
ocadoes, and dates, as well as other subtropical 
‘Literature Cited’ are recorded 1,032 entries 
There are numerous original photographs 


sed are largely endemic to California, and the writing 
uliar to the West Coast, the greater part ot the 

ble to all areas of the world where subtropical 

1 addition, approximately the first half of the 
of economic entomology, would apply to other 


and equipment are particularly thorough. Fifty 

to “Spray Oils."’ There is considerable material not 
nature. For example, a chapter is devoted to the 
dealing with entomology and the relationships 

62 pages) discusses citrus pests of foreign 

ablish a milepost in the science of subtropical 

» commended on such an exhaustive, well-done 
of students, teachers, and research workers, 


who deals with insects of the world’s citrus 





FLORIDA ASILIDAE (DIPTERA) WITH DESCRIPTION 
OF ONE NEW SPECIES 


S. W. BROMLEY 
Bartlett Tree Research Laboratories, 
Stamford, Conn. 


There have been many additions to the asilid fauna of Florida since 
my great friend and mentor, the late C. W. Johnson, for many years 
Curator of Insects at the Boston Society of Natural History, published 
the “Diptera of Florida” in 1913 (Bul. Am. Mus. Nat. Hist., vol. 32, 
Art. III, pages 37-90). In that work, on pages 60 to 62 he listed 52 
asilids for the state. In 1929, the late Dr. J. R. Watson, State Ento- 
mologist of Florida, and Dr. M. D. Leonard urged me to prepare a work 
on Florida robber flies. Starting with the material in the Experiment 
Station at Gainesville and the collection at the U. S. Bureau of Ento- 
mology at Orlando, where Mr. W. W. Yothers had obtained a number of 
interesting records of this family of flies, I was able to amass a consider- 
able amount of data. Later, Mr. Robert Foster, State Bee Inspector, 
turned over to me the material received from his men, Mr. A. C. Lundin 
and Mr. John D. Haynie. Through the kindness of Dr. E. S. Thomas, 
the records of the Ohio State Museum, and through Dr. Josef Knull, 
those of the Ohio State University were made available. To Col. 
F.S. Blanton, who gave me records collected by himself and his brother 
Alton, and to Dr. R. H. Beamer whose collector associates, J. D. Beamer, 
A. T. and D. E. Hardy, P. B. Lawson, P. W. Oman, W. Benedict, and 
E. G. Wegenek, who amassed a great many records, the writer is also 
indebted, while Dr. Josef Bequaert furnished many from the Museum 
of Comparative Zoology. Dr. J. G. Needham kindly send me records 
from the Archbold Laboratories, Lake Placid. My own records 
collected in 1923, 1924, 1928, 1929 and 1935 are included as are those of 
the late William T. Davis. In 1934, I had access, through the kindness 
of Dr. Ray Hutson, to the A. J. Cook collection at the State Experiment 
Station, East Lansing, Michigan, and a number of interesting notes 
were added from here. To all these as well as to numerous other col- 
lectors to whom credit is given in the list, the writer is deeply grateful 


COLLECTOR OR COLLECTION INITIALS 


AB =Alton Blanton IRW =] R. Watson 
ATH =A. T. Hardy LM] Leonora M. Gloyd 
CWJ =C. W. Johnson MCZ Museum of Comparative Zoology 
EAB =E. A. Back MDN Mary D. Neiswander 
DEH =D. Elmo Hardy OSM Ohio State Museum 
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ASILIDS AS HONEY-BEE ENEMIES IN FLORIDA 


Florida is one of the few states where robber flies have caused 
economic losses to bee keepers. There are more records of asilids 
causing damage to apiaries by killing and feeding on bees in Florida 
than in any other state except Texas. Most of the losses have been 
due to a very few species, the outstanding bee-killers here being Mallo- 
phora orcina Wied. and M. bomboides Wied. both bumblebee-mimics. 
Mr. C. W. Johnson with his father maintained an apiary at St. Augustine 
from 1880-1888 until it was so depleted by robber fly and dragon fly 
attacks that the bee-moth was able to get in and completely ruin the 
colonies. Great swarms of the dragon fly, Coryphaeschna ingens 
Rambur, coursing back and forth close to the hives at dusk, snatched 
up the late returning workers in great numbers. During periods of 
hot sunlight thousands of bees fell prey to two asilids: Mallophora 
orcina Wied., in late spring and summer and Mallophora bomboides 
Wied., in fall and winter. Other asilids killed bees but were of less 
importance: Mallophora nigra Williston and Proctacanthus heros Wied., 
were rare but fed on the bees near the hives (latter noted as perching 
on the hives); Promachus fitchii O. S. was abundant one season and killed 
many bees, but then disappeared; the large Diogmites crudelis Bromley 
(Deromyia aucct. not Philippi) occurred in long grass near the apiary 
ind caught many bees; others of minor importance were Proctacanthus 
brevipennis Wied., Deromyia ternata (now known as Diogmites neoternatus 
Bromley) and D. bilineata (now known as Diogmites esuriens Bromley). 

Since then several similar instances of asilid depredations on bees 


articularly in the Appalachicola region have been recorded in the bee 
| ’ PI £ 


journals 

Proctacanthus heros Wied., is a large reddish species, rare throughout 
most of its range in the Southeastern States, but may be locally abundant 
in areas of reddish-yellow sand. It is said to suck honeybees while 
resting on a fence post or even on the hive. In the A. J. Cook collection 

the Michigan State College, East Lansing Michigan, are specimens 
from Mt. Dora sent in by a bee keeper on July 26, 1889, with the note 
that they were caught in the act of feeding on honeybees. Mr. J. D. 
Haynie found P. heros killing honey-bees in an apiary at O’Brien on 
October 9, 1940 

There are many records of Mallophora bomboides killing bees. In 
the fall of 1907, Dr. E. A. Back collected more than a dozen specimens 
with honey-bee prey at Orlando. In early October, 1935, Mr. A. C 
Lundin found M. bomboides killing honey-bees in a bee yard at Clear- 
water. I found this species preying extensively on honey bees at Lake 
Worth in the fall and winter of 1928. Dr. R. H. Beamer found it 
killing bees at Lake Placid on July 13, 1948 

Dr. J. Speed Rogers informed me in January 1929 that Proctacanthus 
brevipennis Wied., was abundant at Gainesville during late winter and 
early spring and thought it killed more honey-bees than any other 
asilid at least at that time of year. Mr. John D. Haynie found brev- 
pennis killing honey-bees on June 20, 1940 in West Florida. He also 
found Proctacanthus gracilis Bromley killing honey-bees in a bee yard 


at Live Oak on August 16, 1940. In addition, he took Proctacanthus 





Florida Asilidae 
S. W. Bromley 


Fic. 1. Mallophora laphroides. Fic. 2. Mallophora bomboides. Fic. 3. Mallo 
phora orcina. FiG. 4. Mallophora nigra. Fic. 5. Mallophora minuta. Fic. 6 
Proctacanthus heros. Fic. 7. Proctacanthus longus. FiG. 8. Proctacanthus brevi- 
pennis. Fic. 9. Erax femoratus. Fic. 10. Erax interruptus. Fic. 11. Eras 
tabescens. Fic. 12. Laphria saffrana. FiG. 13. Bombomima floridensis. Fic. 14 
Diogmites crudelis. Fic. 15. Diogmites neoternatus. FiG. 16. Dtogmites esuriens 
Fic. 17. Laphystia litoralis. Fic. 18. Stichopogon abdominalis 
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longus Wie d., with honey-bee prey at an apiary in Mayo on June 30, 
also, P. nigriventris Macquart on honey-bees at Live Oak, 
16, 1940. Another record for P. longus was at Orlando in 1923 
where a bee-keeper found several eating honey-bees in a cow pasture 
he ey. Mr. A. C. Lundin found Promachus rufipes Fabr., 
g many honey-bees in an apiary at Bradentown in August, 1936. 
ate Wm. T. Davis found Proctacanthus fulviventris Macquart 
preying on honeu at Ocean Beach, Miami, on August 23, 1913. 
In 1935, a bee-keeper in Lake Worth a Erax femoratus Macquart 
sucking bees on a barb-wire fence near the bee-hives. Again Mr. J. D. 
Haynie found Diogmites salutans Bromley and D. esuriens Bromley 
killing honey-bees in apiaries at Live Oak in August 1940. Mr. Davis 
found Promachus quadratus with a honey-bee prey at Lakeland. 


7 


TABLE OF FLORIDA BEE-KILLERS 
NAME OF ASILID NUMBER OF HONEY-BEE PREY RECORDS 
1000 plus 
500 plus 
50 plus 
50 plus 


Vallophora orcina 
Vallophora bomboide 
Proctacanthus heros 
Promachus fitchit 
Diogmites crudelts 50 plus 
Vallophora nig 20 plus 
Proctacanthus brevipennt 20 plus 

10 pl 
10 plus 
10 plus 
Diog mites neoterna 10 plus 
Diogmiles esurien 10 plus 
Diogmutes saluta 10 plus 
Pri fae nthu / a] 


Ferax femoral. 4 


) 


Promac Hus 
Proctacantht 


Proctacanthus gracit 


Procacaninus nigriver 


Sfenopogon subuiat 
j 
I 


Aid quadar 


I. LEPTOGASTRINAI 


Leptogaster (Psilonyx) annulatus Say, 23, Jour. Ac. Nat. 
3:75. Gainesville (JRW). Abundant in the shade of 


andv woods 
Leptogaster atridorsalis Back, 1909, Trans m. Ent. 
Gai esville (JTRW 
‘Reateniatoe badius Loew, 1862, Berl 
nesville (JRW 

{. Leptogaster brevicornis Loew, 1872, Ber]. Ent. Zeit. 16: 62, 23 

nesville JRW 

5 Leptogaster floridensis Johnson, 1910, Bul. Am. Mus. Nat. Hist. 
22-60. ‘Mis Nov. 5, 1911 (CWJ) Estero Van Duzee).” 

6) Leptogaster obscuripennis Johnson, re Proc. Acad. Nat. Sci. 
hila., 1895: 304. “St. Augustine (( WI): pron; Tampa, April §, 
Hubbard); Orlando, May 18; Gotha, March Wheeler); Clearwater, 
April 30 (Van Duz 

7. Leptogaster pictipes Loew, 1862, Berl. Ent. Zeitschr. 6: 189, 7 

Bay LY (Mr Slosson ).”’ "Key Largo, 7-19-39 (A. T. Hardy). 


t wood 


Soc. 


6: ISS, 6 





1950] Bromley: Florida Asilidae 


8. Leptogaster tenuipes Loew, 1862, Berl. Ent. Zeitschr. 6: 192, 
19. Hypoluxo, Nov. 1923, feeding on a mosquito, Aedes sp., in jungle 
SWB). 


Il. DASYPOGONINAE 

9. Ceraturgus nigripes Williston, 1866, Trans. Am. Ent. Soc. 
13:287. ‘‘Florida” (U.S. N. M.). A Vespa mimic. 

10. Ceraturgopsis cornutus Wiedemann, 1828, Auss. Zweif. Ins I, 
382, 25. “Ormond, April (Mrs. Slosson).’’ Mimic of a black and 
yellow wasp. 

11. Dioctria albius Walker, 1849, List Dipt. Brit. Mus. II, 301. 
“Florida” (E. A. Back). 

12. Dioctria brevis Banks, 1917, Psyche 24:118. Talahassee 
(JRW). 

13. Dioctria seminole Bromley, 1924, Occ. P. Boston S. N. H., 
5:125. Talahassee, May 2, 1915 (E. S. Spooner), holotype in Cornell 
Univ. Coll. 

14. Cyrtopogon falto Walker, 1849, List Dipt. Brit. Mus. II, 355. 
‘Florida (Morrison).”’ 

15. Dizonias tristis Walker, 1851, Ins. Saundersiana, Dipt. I, 93 
“St. Augustine (CWJ); Georgiana (Whitfield); Enterprise, May 15; 
Turkey Lake, Orange Co., Aug. 29 (Back); Biscayne Bay (Mrs. 
Slosson) LaBelle, Apr. 28.’’ Gainesville, June 2, 1917, female, feeding 
on beetle, Epicerus formidolosus (JRW), also 5-17-14 (JRW) and 
5-9-23 (J. S. Taylor). Ft. Lauderdale, 7-19-22 (D. M. Bates). Lutz, 
Pasco Co., 8-29 to 9-1, °46 (M. D. Neiswander) (OSM). Hillsboro 
Co., Range 18, 8-29-46 (MDM) (OSM). Key Biscayne, 5-22-37 
Richard Dow). A wasp mimic. Feeds on slow-flying beetles. It can 
inflict a bite which draws blood with its hard, sharp-pointec beak 

16. Holcocephala abdominalis Say, 1823, Jour. Acad. Nat. Sci. 
Phil., 3:50 2. “St. Augustine and Juniper Creek, May 15 (CWJ); 
Sanford, May 6; Crescent City, April 21 (Van Duzee).”’ Ocala, Nov. 
FSB). Preys on Culicoides. Occurs on tips of twigs, low weeds or 
grass in low country. 

17. Holcocephala calva Loew, 1872, Berl. Ent. Zeit. 16:73, 35. 
‘Juniper Creek, May 15.”’ Gainesville, 5-13-20, No. 5181 (JRW). 
Rests on tips of twigs of bushes and small trees 

18. Holopogon guttula Wiedeman, 1821, Dipt. Exot., 228, 27. 
‘Jacksonville and Ormond, April (Mrs. Slosson).’’ Orlando, April 
13, °28 (H. T. Fernald). On tips of twigs, low weeds or bushes. 

19. Heteropogon senilis Bigot, 1878, Ann. Ent. Soc. Fr., (5)8:423. 
‘Florida (Morrison) U. S. N. M.”’ I doubt this record. The type of 
senilis is from California. 

20. Heteropogon rubrifasciatus Bromley, 1931, Ann. Ent. Soe 
Am.,j 24:2, 432. Lantana, Nov. 4, 1928 (SWB). In scrub country 
m white sand, alighting on tips of twigs or branches. 

21. Laphystia litoralis Curran, 1931, Am. Mus. Nov. 487, 16. 
“St. Augustine, common along the sea-shore, June, July; Capron, 
Apri} 19; Miami (Laurent),’’ as Laphystia sexfasciata. Daytona 
Beach, June ’20 (No. 5410) (JRW) and 9-19-38 (EST) (OSM). Mimic 


of a bembicid wasp. Found on sandy sea beaches. (Fig. 17). 
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22. Laphystia ochreifrons Curran, 1931, Am. Mus. Nov. 487, 16. 
Appalachicola. Penascola. Occurs along sandy areas near the larger 
streams. 

Stichopogon abdominalis Back, 1909, Trans. Amer. Ent. Soc., 
35: 332. “Gotha, Mar. (Wheeler); Winter Park and Orlando, Apr., 
July (E. A. Back).’"’ Suwanee Springs, 8-2 and 3, '39 (J. D. Beamer). 
Branford, 8-14-39 (A. T. Hardy and E. G. Wegeneck). Hudson, 
7-23-39 (D. E. Hardy). (Fig. 18). 

24. Stichopogon trifasciatus Say, 1823, Jour. Ac. Nat. Sci. Phil. 
3:51, 3. Duval Co., 1944 (W. E. G.) (O. S. M.). Branford, 8-4-39 
(A. T. Hardy). On sand or gravel, alighting on stones or ground. 
Feeds on flies, small grasshoppers and spiders, including the ‘‘ Black 
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widow.”’ 

25. Stenopogon floridensis Bromley. Description to appear in 
Am. Mus. Novitates. Hillsboro Co., Aug. 28-31, 1946 (M. D. 
Neiswander) 

26. Stenopogon subulatus Wiedemann, 1828, Auss. Zweifl. Ins 
1, 375. Dunellon, 7-12-39 (J. D. Beamer & D. E. Hardy). In open 
sandy woods alighting on bushes or tall grass. 

27. Diogmites crudelis Bromley, 1936, Jour. N. Y. Ent. Soc. 44: 230 
“St. Augustine (CW]); Ormond, June (Mrs. Slosson),’’ as Deromyia 
bigoti. Childs, 8-6-30 (P. W. Oman). Pablo Beach, Sept. 5 (WTD) 
Hilliard, Aug. 19, ’30 (R. H. Beamer). In tall grass. Feeds on bees 
and wasps. Eyes, in life, bright green. (Fig. 14). 

28. Diogmites esuriens Bromley, 1936, Jour. N. Y. Ent. Soe. 
44: 230. Generally distributed throughout the state. Additions to 


localities given in original description are: ‘Florida (Back); St 
Augustine (CW])”" as Deromyia bilineata. Orlando, 7-22-27 (O. C. 
McBride). Ft. Myers, S-1-27 (M. D. Leonard). Gainesville, Sept 
30, '20 (45484), Nov. 4, °17 (#2151 and 2153) (JRW). Daytona Beach, 
June '20 (#5410). Vero Beach, 7-23-38 (J. D. Beamer). Cedar 
Keys, 8-10-39 (E. G. Wegenek). Sanford, 8-S-39 (D. E. Hardy). 
DeLand, S-S-39 (E. G. Wegenek). LaBelle, 7-18-39 (A. T. Hardy). 
Live Oak, 8-16-40 (J. D. Haynie). Feeds on bees and wasps. (Fig. 16 

29. Diogmites misellus Loew, 1866, Berlin. Ent. Zeit., 10: 22, 39 
“Florida U. S. N. M.,”’ as Deromyia winthemi. Gainesville, 8-19-17, 
on bitterweed (J.R.W.), also S-9-17 and 8-27-16 (JRW). Bratt, 
June (FSB). Wakullah, 7-10-39 (J. D. Beamer). Suwannee Springs, 
S-2 and 3, ’39 (E. G. Wegenek). Branford, 8-4-39 (A. T. Hardy). 
Live Oak, S-16—40 (J D Haynie). Feeds on ants which it deftly 
picks off grass stems. Generally distributed throughout state in 
dry fields 

30. Diogmites neoternatus Bromley, 1931, Ann. Ent. Soc. Amer 
24, 2, 433, as Deromyia. “St. Augustine (CWJ); Ft. Myers, April 25 
and Lakeland, Nov. 8 (W. T. Davis)”’ as Deromyia ternata. Gaines- 
ville, 74-18 and 8-16-16 (JRW). Key Biscayne, 5-22-’37 (Richard 
Dow). LaBelle, 7-16-39 (R. H. Beamer). Jacksonville, 6-19-43 
(H. Hoogstraal) ‘ton bamboo.’’ In moist bushy woods or fields, fre- 
quently in partial shade. When disturbed will fly directly through a 
thicket, rather than around it. Has been taken at light. (Fig. 15). 
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31. Diogmites platypterus Loew, 1866, Berl. Ent. Zeit. 10: 20, 36. 
Genotype. Gainesville (JRW). In low moist protected areas. 

32. Diogmites properans Bromley, 1936, Jour. N. Y. Ent. 

44: 232. Lake City (JRW). Gainesville, 9-30-20 (JRW) and 11 
Daytona Beach, June, 1920. a" July 21, ’38 (Alton t 
Leesburg, 8-19-32 (L. M. Gloyd). Waldo, 8-18-30 (R. H. Beamer 
— Springs, 7-29-30 (R. H. Beamer). Closely related 
salutans, but darker in color. 

33. Diogmites salutans Bromley, 1936, Jour. N. Y. Ent. Soe 
14: 233. Gainesville, June 23-Oct. 18 (JRW). Bratt, June—Sept. 
(Alton Blanton). Lutz, Pasco Co., 9-1-46 (Mary D. Neiswander) 
OSM). Daytona (MCZ). Crescent City (MCZ). Paradise Key, 
Dade Co., May 15, °37 (Richard Dow). Live Oak, 8-16-40 (J. D. 
Haynie). In tall grass in moist sandy areas. Feeds on bees, wasps, 
bugs and occasionally beetles. Eyes, in life, bright green 

34. Taracticus octopunctatus Say, 1823, Jour. Acad. Nat 
Phil. 3:49, 1. ‘‘Florida (Morrison).’’ Eyes, in life, bright green. 

35. Nicocles pictus Loew, 1866, Berlin. Ent. Zeit. 10:17, 30. 
“St. Augustine (CWJ).’”’ In open woods, early spring. 

36. Nicocles politus Say, 1823, Jour. Acad. Nat. Sci. Phil. 3 
Wht te Spring, Oct. 19 (Townsend).’’ On tips of weeds in old sandy 

1 fall. 


Set 


Ill. LAPHRIINAI 


Cerotainia macrocera Say, 1823, Jour. Acad. Nat. Sci. Phil 
‘Lake Worth (Mrs. Slosson).’’ Ocala, May 17, ’39 (D. J. 


J 

.N. Knull). Ah ghts on tips of leaves and twigs. 
. Atomosia puella Wiedemann, 1828, Auss. Zwei. Ins. I, 531, 58. 
alatka, May 19, (CWJ).’’ Duval Co., 1944 (W. E. Goslin) (USM) 
Preys on Hippelates and Drosophila. Alights on exposed tree trunks, 

posts, stones or buildings, head downward 
39. ner rufipes Macquart, 1847, Dipt. Exot. Suppl. 2, 
Ji 


oo, | Y. 


ickson- 


Gainesville (JRW). Duval Co., 1944 (W. E. Goslin) (OSM). 
ville (R. L. Blic kie). On leaves of plants or low shrubs 

40. Atomosia sayii Johnson, 1903, Psyche 10:113. Lutz, Pasco 
Co., 8-29-46 (MDN) (OSM). Alights on leaves of shrubs and low 
trees. 

41. Pogonosoma melanoptera Wiedemann, 1828, Auss. Zwei. Ins. 
I, 514, 26. “Florida, Williston.”” On pine logs or tree trunks. 

$2. Andrenosoma cruenta McAtee, 1919, Ohio Jour. Sci. 19: 244, 
is Nusa. “Florida.” L. O. Howard’s The Insect Book, Plate 24, 

g. 15, as Nusa fulvicauda (1901). 

43. Andrenosoma fulvicauda ae 23, Jour. Acad. Nat 
Phil. 3:531. “Georgiana (Whitfield) iond, June (Mrs. Slosson),”’ 
as Nusa fulvicauda. Alights on pine and oak logs, stumps, or cor 
wood in sun. 

14. Lampria bicolor Wiedemann, 182s, Au ss. Zwei. Ins. I, 522, 40 
“Ormond (Mrs. Slosson).’’ On or near oak mps or logs 

15. Lampria rubriventris piceauerk IS: 4, Suit. a Buffon, I, 284, 19. 
Pasco Co., 8-29-46 (MDN) (OSM). Hillsboro io: 31-46 (MDM 
(OSM In moist fields. Alights on grass stems or blades 


Sei 
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1. Laphria saffrana Fabricius, 1805, Syst. Antl. 160, 18. “St. 
Augustine (CWJ); Sand Point, May 3; Charlotte Harbor, May; Pensa- 
cola, April, and Biscayne Bay, Mar. (Mrs. Slosson); Lakeland, May 6 
(Davis).’’ Orlando, Mar. 17, 1908 (EAB), April ’24 (SWB). Lake 
Worth, 3-23-35 (SWB). Lake City, 4-5-15 (JRW). Gainesville, 
4-9-23 (Hammar). Duval Co., 3-10-45 (WEG) (OSM) and Mar. 10, 
'45 (W. E. Goslin) (OSM). Sand Point, May 3, and Archer, Mar. 1882 
(U.S. N.M.). Mimic of queen yellow-jacket, Vespa squamosa. Feeds 
on slow-flying beetles and bees, and occurs around pine logs and stumps. 
(Fig. 12). 

17. Bombomima cinerea Back, 1904, Can. Ent. 36: 289, as Dasyllis 
Jacksonville, April, 1935 (SWB). On logs or stumps in cut-over pine 
woods 

18. Bombomima flavicollis Say, 1824, Long. Exp. St. Peter’s River, 
II, app. 37-4, 2. Gainesville (JRW). On foliage near logs, stumps and 
woodpiles. 

19. Bombomima floridensis Bromley. Description to appear in 
American Midland Naturalist. Gainesville (JRW). Gainesville, Alachua 
Co., April 4, ’28 (E. Haggart). “Crescent City, April 24 (Van Duzee)”’ 
as Dasyllis lata. Mimetic of Bombus americanorum. (Fig. 13) 

50. Bombomima grossa Fabricius, 1775, Syst. Ent. 791, 1. Jackson- 
ville. Around oak logs, stumps and woodpiles in sunlight. 

51. Bombomima lata Macquart, 1849, Dipt. Exot. Suppl. 4, 75 
‘Crescent City, April 24 (Van Duzee).”’ ‘Tampa, March (Mrs 
Slosson)”’ as Dasyllis grossa 

52. Bombomima pulchella Bromley. Description to appear ir 
American Midland Naturalist. Gunntown, March (P. Laurent) 

53. Bombomima thoracica Fabricius, 1805, Syst. Antl. 15s, 10 
Talahassee (JRW). Marianna (JRW). Bumble-bee mimic 

54. Bombomima virginica Banks, 1917, Bul. Brook. En 
12:53, as Dasyllis. Jacksonville, April, 1935 (SWB) 

2, 1935. On logs or stumps in cut-over pine woods. 
Orthogonis stygia Bromley, 1931, Ann. Ent. 


Gainesville (JRW) as Pogonosoma melanoptera 


IV. ASILINAE 

56. Mallophora bomboides Wiedemann, 1821, Dipt. Exot. 203, 37 
THE FLORIDA BEE KILLER. “St. Augustine (CWJ); Ormond 
June (Mrs. Slosson); Miami, Nov B. ~ Gainesville, 9-21 to 10-15 
JRW, E. W. B. and H.-L. Dozier). Sparkman, 9-21-28 (#7035) 
J. W. Harris), a female feeding on a Xylocopa virginica. Palm Beach, 
Dec. 21, *40 (Wm. Procter Lake Worth, Jan. 24, 1924 (SWB 
Hypoluxo, Nov. 8, ’28 to Jan. 15, ’29 (SWB Orlando (F. L. Var 
Dauber Lake Placid, 7-13-48 (R H Beamer). Clearwater, early 
Oct. °35 (A. C. Lundin) feeding on honey-bee. Lake Worth, Nov 
1928, feeding on female Bombus americanorum, Bombus impatiens, 


| espa squamosa ati d Poltiste S bellic OSUS ( Fig 4 


57. Mallophora clausicella Macquart, 1849, Dipt. Exot. Supp! 
79, 27. Jacksonville (SWB 
98. Mallophora laphroides Wiedemann, 182s, Auss. Zwei. Ins. I, 


88. “St. Aus F. H. Genung); St. Petersburg, April 28, and 


- 
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Clearwater, May 1 (Van Duzee); Lakeland, May 7.”’ In Georgia and 
S. Carolina noted as feeding on small bugs, beetles, wasps and bees, 
including the honey-bee. (Fig. 1). 

59. Mallophora minuta Macquart, 1834, Suit. a Buffon I, 302, 5 
Lake Worth, Nov. 1928 (SWB). Winter Park, May 26, ’37 (Richard 
Dow). Sanford, Aug. 8, 39 (R. H. Beamer). LaBelle, 7-16-39 (D. E 
Hardy). Hudson, 7-13-39 (J. D. Beamer). Largo, Aug. 21, ‘31 
(Bradley & Knorr). The smallest species of the genus. (Fig. 5 

60. Mallophora nigra Williston, 1885, Trans. Am. Ent. Soc. 12: 58. 
THE BLACK BEE KILLER. “St. Augustine (CWJ).”” Duval Co. 
Nov. ’44 (WEG) (OSM). Lake Placid, 7-13-48 (E. L. Todd and R. H 
Beamer). Preys on honeybees and bumblebees. (Fig. 4) 

61. Mallophora orcina Wiedemann, 1828, Auss. Zwei. Ins. 1, 
477,79. THESOUTHERN BEE-KILLER. “St. Augustine, May 20 
and Palatka, May 19 (CWJ); Crescent City (Hubbard).’’ Gainesville, 
8-15-17 (JRW), Lake City, Jul y, 1895. Royal Palm Park, July, 1947 
(A. Klots) and Key Largo, July, 1948 (A. Klots), both Americar 
Museum of Natural History. Mimic of worker Bombus americanorum. 
Feeds on bees and wasps. Lives in swales, edges of cultivated fields, 
pastures, an d woods, alighting on weed stalks and low bushes. Frequents 
apiaries and bee yards. Flies with a soft deep buzz. The illusion 
of a bumblebee in flight vanishes when the fly comes to rest. (Fig. 3). 

62. Mallophora rex Bromley, 1925, Psyche, 3:192. ‘‘Florida,” 
paratype. Mimic of Bombus americanorum queet 

63. Promachus bastardi Macquart, 1838, Dipt. Exot. ae 104, 30. 
THE FALSE NEBRASKA BEE-KILLER. ‘Clearwater, April (V: 
Duzee); Lakeland, May 6 (Davis.)’’ Orlando, April 6, 1920 (R HL 
Cotton). Orlando, July 21, 1925 (O. C. McBride). Gainesville 
7-7-18 (42953) (JRW). 

64. Promachus fitchii Osten Sacken, 1878, Cat. Dipt. N. A., 
Ed. 2, 234, 121. THE NEBRASKA BEE-KILLER. “St. Augustine 
(CWJ).” Florida (Hine). 

65. Promachus quadratus Wiedemann . Dipt. Exot. 201, 34 
Lakeland (WTD). Coconut Grove, June 6, = ; sarger than bastardti 
and with more white hairs on the body an ‘gs. I have a specimer 
11 mm. in length. 

66. Promachus rufipes Fabricius, 1775, Syst. Ent. 794, 16. THE 
BEE PANTHER. Gainesville, 7-23-16 and 7-2-18 (#965 and #2S07 
(JRW). Paradise Key (MCZ). Bradentown, Manatee Co., Aug. 1936 
(a male and female, each with honey-bee prey collected in apiary 

67. Neoitamus (Aslius) flavofemoratus Hine, 1909, Ann Ent Soc 
Amer. 2: 153, as Asilus. Gainesville (JRW) 

68. Proctacanthus brevipennis Wiedemann, 1828, Auss. Zwei. Ins 
1, 431, 10. ‘St. Augustine (CWJ); Ormond, Charlotte Harbor and 
Pensacola (Mrs. Slosson); Miami, April 4 (Laurent): Key West, June 7; 
Clearwater, May 1 (Van Duzee); Lakeland, Mar. 28, and Ft. Myers 
April 2; Marco, April 18 (Davis)”” Gainesville, 3-31 to 5-24 (JRW 
Alachua Co., 4-27-23 (JRW). Haines City, Mar. 20, 35 (SWB 
Lake Worth, Mar. 23, '’35 (SWB) Archbold Laboratories, Lake 
Placid, April, May Dr. Needham). Monticello, Mar. 30, '35 (G 
Fairchild). Palatka (FP. A. Eddy Badan 7-12-39 (R. H. Beamer 
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West Florida, June 1, ‘40 (J. D. Haynie), feeding on honey-bee. 
Suwanee, Mar. 2nd and 3, ’39 (D. E. Hardy). Archbold a 
Station, Lake Placid, ril 15, ’45 and Jan. 20, ’47 (J. G. Needham 
Edgewater, Mar. 15, °39 (C. A. Frost). Miami (A. E. W Fight). Alta. 
ount (F. A. Eddy) "iy Common in open sunny flat woods on 
and. Preys on ‘s, beetles, bugs, flies, and dragon flies, and has been 
taken as prey of the Dragon flies, Epiaeschna heros and Coryphaeschna 
LMvENS by Dr T H. Hubbell. 
69. Proctacanthus fulviventris Macquart, 1849, Dipt. Exot. Supp! 
! SS, 12. ‘Georgiana; St. Petersburg, April 28 (Van Duzee); Ft. 
Myers, April 24 (Davis).’’ Lake Worth, Nov. 4, 1928 (SWB). Hobe 
Sound, 7-21-39 (R. H. Beamer), preying on wasp, Polistes bellicosus. 


‘ 


nd white sand, alighting on or close to the ground. 

Protacanthus gracilis Bromley, 1928, Psyche, 35:1, 15. Hills- 

28 to 31, ‘46 (MDN) (OSM). Wakullah, July 10, ’39 (J. 
‘), Sanford, S-S-39 (R. H. Beamer). Live Oak, 8-16-40 (J. D. 
|. Proctacanthus heros Wiedemann, 1828, Auss. Zweifl. Ins. I, 
27, THE GL. reels BEE-KILLER. “St. Augustine (CWJ); 

Georgiana (Whi Florida (Hine), O’Brien, Oct. 9, 40 (J. 
Haynie) preying on "bh ney-bee in apiary. Branford, S-4-39 (A. T. 
Hardy), LaBelle, 7-163 A. J. Hardy and R. i. Be amer). Gaines- 
lle (JRW Terni (USNM). ‘This large reddish-brown species 
rgest asilid in oe U S. east of the Mi sania reaching a length 
Has been taken sucking honey-bee prey while resting on a 


nearby post. Known alae on rey on bumble-bees, large tabanids 


I. atratus), dung beetles (Phanaeus) and burying beetles ( Necro- 
phorus carolinus), the Indian cetonia, and cicadas. Found in reddish- 


sand country, alighting on logs, stumps, snags and fences in 


da areas. It is1 vary but trusts its protective coloration 
nds with the dead pine bark where it rests. When sufficiently 
d it flies off with a loud zooming buzz. (Fig. 6). 

1821, Dipt. Exot. 183, 1 
‘Georgia (U.S.N.M.)” as P. philadelphicus Plymouth, Aug. 11, 
1920 (W. W. Yothers Lake City, June 12, 1889, also 6-12-99 (4313 
Mandarren, Aug. 22, 1922 (Bratley). Hillsboro Co., Range 18, Aug 
24, “46 (MDN) (OSM anama City, 5-13-48 (Beach and dunes) 
. W. Nutting Preys on grassh« ppers in sandy fields 
Has a peculiar undulating flight, alternately gliding 

lil ne dragon fly. Mayo, 6-30-37 (J D. 
honey-bee). Branford, S-4-39 (D. E. 

Suwanee Springs, 8-2 and 3, ’39 (E. G 

Aug. 28-31, ’46 (MDN). Monticello 

G. Fairchild). (Fig. 7). 
Proctacanthus milbertii Macquart, 1838, Dipt. Exot. I, 2 
‘HE BOO-HOO FLY or MISSOURI BEE-KILLER. Bratt, 
14, °33 (FSB Feeds on Lepidoptera and Orthoptera. 
tures in the northwestern portion of the state, 
] 


) 


Y Onl ¢ neal e grou! 
Proctacanthus nigriventris Macquart, 1838, Dipt. Exot 
MCZ Live Oak, 8-16-40 (J. D. Haynie 


ates + 
nickets 
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75. Proctacanthus rufus Williston, 1885. Trans. Am. Ent. Soc. 
12:74. THE RED BOO-HOO FLY. Gainesville (JRW). Preys on 
aculeate Hymenoptera. Found on sand outwashes along streams. 

76. Erax aestuans Linnaeus, 1767, Syst. Nat. Ed. XII, II, 100, 75. 
THE COMMON FLY-HAWK. “Jacksonville, and Lake Worth, 
March (Mrs. Slosson); St. Petersburg, April 28; Clearwater, April 30; 
Tampa, May 2 (Van Duzee).” Florida (Hine). Lake City (JRW) 
Duval Co., 1944 (WEG) (OSM). Alights on bushes, fences, buildings 
and even on live-stock and man himself. Feeds on flies and mosquitoes, 
small moths, bugs and leafhoppers. 

77. Erax apicalis Wiedemann, 1821, Dipt. Exot. 191, 16. Plymouth, 
Aug. 11, ’20 (W. W. Yothers). Gainesville, 8-26-17 (H. L. Dozier) 
and 7-7-18 (JRW). Gainesville (8 mi. NW), 9-21-38 (EST) (OSM). 
Daytona (MCZ). In low bushes or weeds in sandy fields and pastures. 

78. Erax barbatus Fabricius, 1805, Syst. Antl. 169, 22. THE 
SAND FLY-HAWK. “St. Augustine (CWJ); Lake Worth, on white 
sand of open beach (Mrs. Slosson),”’ as E. albibarbis. Bratt, May-July. 
Gainesville, 4-10-23 (JRW). Daytona Beach, 9-19-38 (EST) (OSM). 
Lake Worth, Mar. 23, 35 (SWB). Hollywood, 3-2-39 (W. Benedict). 
Preys on flies, mosquitoes and other small insects, alighting on sand. 

79. Erax femoratus Macquart, 1838, Dipt. Exot. I, 2, 115, 20 

“St. Augustine (CWJ); Clearwater, April (Van Duzee). Bratt, June- 
August (FSB). Lake Worth, Dec. ’23 (SWB). Lantana, Mar. 23, °35 
(SWB). Lake City (JRW). Duval Co., ’44 (WEG) (OSM). Crescent 
City (MCZ). Lake Worth, 3-23-35 (SWB). Coconut Grove, 3-31-28 
(MCZ). The largest Erax east of the Mississippi. Alights on tree 
trunks or fences. When disturbed it may fly around a tree trunk 
alighting a few feet further up on the opposite side of the same tree. 
(Fig. 9). 
SO. Erax interruptus Macquart, 1834, Suit. a Buffon, I, 310, 29. 
THE SNOREY-JOE FLY or PATHFINDER FLY. “St. Augustine, 
May 20 and Volusia, May 11-14 (CWJ); Biscayne Bay, March (Mrs. 
Slosson). Everglade, April 6; Marco, April 17 and labelled May 7 
(Davis).”’ Orlando, 6-10 and 7-25, '26 (O. C. McBride). LaBelle, 
7-16-39 (R. H. Beamer and D. E. Hardy). U.S. Naval Hospital 
grounds, Pensacola, 7-22-43 (F. F. Bibby). Bratt, May-Sept. (FSB). 
Gainesville, May 21 to Oct. 9 (JRW and H. L. Dozier). Key Largo, 
7-16-39 (J. D. Beamer). Hudson, 7-18-39 (D. E. Hardy). Lake 
Placid, 8-11-45 (J. G. Needham). Paradise Key, Dade Co., May 16, 
37 (Richard Dow). Lake City (JRW), Lutz, Pasco Co., 9-146 
(MDN) (OSM). Lake Placid, April 13, 45 (J. G. Needham) (male with 
Sarcophaga prey). Coconut Grove, 6-27-34 (GBF) male with large 
Papilio'prey. Paradise Key, 3-25-35 (SWB). Lake Placid, Mar.-June 
(J.G. Needham). Alights on ground in paths or roads in fields, pastures 
or farm yards. Preys on Lepidoptera, Diptera, Orthoptera, and 
Odonata, frequently larger than itself. (Fig. 10) 

Sl. Erax rufibarbis Macquart, 1838, Dipt. Exot. I, 2, 116-22. 
THE FIELD FLY HAWK. Bratt, Oct. (FSB). Gainesville, Nov. 
17 (JRW). Preys on Diptera, small Hymenoptera and Lepidoptera 
in old fields and pastures. 

S2. Efax slossonae Hine, 1919, Ann. Ent. Soc. Amer. 12: 121 
‘“‘Florida”’ :(Hine) Jacksonville. 
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S3. Erax stylatus Fabricius. 1775, Syst. En 95, 19. ‘‘Florida’”’ 
(Hine 

84. Erax tabescens Banks, 1919, Ann. Ent. Soc. Am. 12: 126. 
‘Florida’ (Hine). Gainesville, 4-18-13, 5-28-18, 5-30-16 (JRW). 
Hillsboro Co., 8-29 to 31, ‘46 (MSN) (OSM). Hudson, 7-13-39 
(J. D. Beamer and A. T. Hardy). LaBelle, 7-16-39 (R. H. Beamer 
& P. B. Lawson). DeLand, 8-28-39 (E. G. Wegenek). Quincy, 
July 19, °39 (D. E. Hardy). Branford, 8-4-39 (R. H. Beamer and 
D. E. Hardy). Sanford, 8-S-39 (R. H. Beamer and D. E. Hardy). 
Dunellon, 7-22-39 (D. E. Hardy). Hillsboro Co., Aug. 28-31, °46 
(MDN). Live Oak, 8-16-40 (J. D. Haynie). Largo, 8-22 to 29, ’31 
(Bradley and Knorr). (Fig. 11). 

85. Ommatius tibialis Say, 1823, Jour. Acad. Nat. Sci. Phil. 3: 49. 
“St. Augustine, May 21, and Georgetown, May 19 (CWJ); Georgiana, 
July 15 (Whitfield); Biscayne Bay (Mrs. Slosson); Sanford, May 7 
(Van Duzee),”’ as O. marginellus. Lake City, 5-20-1892, and 189? 
(PHR). LaBelle, 7-16-39 (R. H. Beamer). Paradise Key, Dade Co., 
May 16, '37 (Richard Dow) 

86. Ommatius gemma Brimley, 1928, Jour. E. Mitchell Sci. Soc 
13: 205. Gainesville (JRW). 

87. Asilus blantoni Bromley, 1940, Bull. Brook. Ent. Soc. 35: 19. 
Bratt, April 1-11, 1933 (A. Blanton). 

SS. Asilus erythrocnemius Hine, 1909, Ann. Ent. Soc. Amer. 
2:163. ‘Punta Gorda, Nov 16 (Davis).’’ Preys on Lepidoptera and 


small grasshoppers 


89. Asilus floridensis Bromley, 1940, Bull. Brook. Ent. Soc. 
35:19. Ocala, Nov. 5, 1932 (FSB). Gainesville, 9-9 to 10-30 (H 


Dozier and JRW) as A. prairiensis 


90. Asilus frosti, new species 


Total length, 12-14 mm. A small grayish-brown pollinose species 
with entirely black femora, the underside of the front femora with long 
fine pile (not in rows) as in snowii Hine, the tibiae mostly red, three or 
four spines on the front side of the hind tibiae, the arista as long as 
antennal segment no. 3, the genitalia shining black, the ovipositor 
with the terminal lamella not wedged in as in lecythus Walker, but free. 

Male.—Occipitals, verticals, antennals and upper mystacal bristles, 
black. Beard and lower hairs of mystax pale straw. Mesonotal 
hairs and bristles black. Pleura grayish-white pruinose. Pleurals 
and coxals pale. Wings with cell centers along posterior margin and 
tip pale brown, as in snowtt Hine. Halteres pale. Legs with black 
bristles and pale hairs. Femora entirely black, tibiae and tarsi red 
with black tips. Genitalia shining black, similar in form to A. 
virginicus Banks 

Female Similar 

This species is readily distinguished from snowti, prairiensts, 
floridensis and erythocnemius by the entirely shining-black femora 

Holotype, male, Edgewater, March 16, 1939 (C. A. Frost). Allo- 
type, female, Edgewater, March 15, 1939 (C. A. Frost). Paratopotype, 
male, Edgewater, March 17, 1939 (C. A. Frost) with a small tachinid 
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as prey. Paratypes, one male, one female, St South 


Carolina, May 24, 1934 (O. L. Cartwright). 

Named in honor of Mr. C. A. Frost, noted Coleopterist of 
Framingham, Massachusetts. Types in S. W. Bromley collection 

91. Asilus gracilis Wiedmann, 1828, Auss. Zwei. Ins. I, 445 
‘St. Augustine, May 21; Palatka, May 19 (CW]J); Georgiana, July 15 
(Whitfield); Sanford, May 7; Clearwater, April 30; St. Petersburg, 
April 29; Estero (Van Duzee); Ft. Myers, April 25.’ Gainesville, 
8-26-17 and 9-16-17 (41772 and #1926) (H. L. Dozier). Duval Co., 
’44 (WEG) (OSM) and Nov. ’44 (W. E. Goslin). Suwannee Springs, 
8-2 and 3, ’39 (R. H. Beamer). Elfers, July 14, ’39 (D. E. Hardy). 
Branford, 8-4-39 (R. H. Beamer). Found in moist woods near streams 
or ponds. 

92. Asilus lecythus Walker, 1849, List. Dipt. Brit. Mus. II, 451 
Bratt, April, 1933 (Alton Blanton). 

93. Asilus notatus Wiedemann, 1828, Auss. Zweif. Ins. I, 451, 40 
Jacksonville (JRW). Feeds on flies and small moths 

94. Asilus maneei Hine, 1909, Ann. Ent. Soc. Amer. 2: 158 
Gainesville (JRW). Alights on trunks of oak and pine trees 

95. Asilus novae-scotiae Macquart, 1847, Dipt. Exot. Suppl 
46, 62. “Charlotte Harbor (Mrs. Slosson)’’. Feeds on flies and small 
moths. 

96. Asilus snowii Hine, 1909, Ann. Ent. Soc. Amer. 2: 160 
‘“Plorida (Mrs. Slosson).’” Bratt, April (FSB). 


INSECT ENEMIES OF EASTERN FORESTS, by F. C. CraiGHEap and others 
U.S. D. A. Misc. Pub. 657. 1i1-+679 pages, 197 figures. Price. $2.50 

This important work, a companion volume to Keen’s ‘Insect Enemies of 
Western Forests’ (U.S. D. A. Misc. Pub. 273, 1938, slightly revised 1939), should 
prove invaluable to forest entomologist and foresters working, particularly 
the area east of the Rockies. We hope that the edition will be large enough to 
meet the demands until such a time that the work can be reprinted or revised 

This work deals with the identification, biology, life histories, natural enemies 
and control of insects of importance in forests roughly east of the 100th meridian 
In its general plan it is similar to Keen's work, but it covers a broader, in fact, 
perhaps too broad, ascope. For example, many Diptera of medical and veterinary 
importance are included; one might justify inclusion of the Simuliidae on the basis 
of their annoyance to forest workers, but the inclusion of cattle grubs and of the 
screwworm seems far-fetched. It would be much more justifiable to include 
those important pollinizers, the wild bees, but these are omitted except for a 
brief mention of one leafcutter and one carpenter bee. This inconsistency of 
treatment results from the fact that sixteen other authors have collaborated wit 
Dr. Craighead in the preparation of the work, but the inconsistency can well be 
forgiven in light of the more authoritative treatment that results from such an 
arrangement. 

In spite of the very careful screening for errors that U. S. D. A. manuscript 
receive, an occasional one will slip in. ‘‘Lambdina'’’ on page 434, line 31, (but 
of course not elsewhere in the text) should obviously be ‘‘E/lopia.’’ The omission 
of any reference to the important paper by Beal and Massey (1945, Duke Univ 
School of Forestry Bul. 10) on the bark beetles of North Carolina is easily explained 
by the fact that M. W. Blackman, author of the section on the Scolytidae, died 
before the Beal and Massey work appeared. But any criticism of the work must 
be trivial; it is an excellent, well-prepared, well illustrated, well-printed volume 


ea 





NEW NORTH AMERICAN TABANIDAE (DIPTERA) 


III. Notes on Tabanus molestus and Related Horseflies with 
a Prominent Single Row of Triangles on the Abdomen. 


CORNELIUS B. PHILIP 


Hamilton, Montana 


Stone (1938), in his monograph of the Nearctic species, has provided 
he most recent improvement in understanding of Tababus s. str. with 
a single row of pale triangles on the abdomen. Certain of these have 
shown most confusing variations and still are difficult in some cases to 
identify. The present paper aims to supplement his able treatment 
nd provide certain new information. 
Species such as aar, giganteus, imitans, recedens, johnsoni, actaeon, 
1 catenatus, either with reduced or rather indistinct triangles or 
otherwise divergent, have not been included here. Most of the species 
agree in having females with two green eye bands on a purple ground; 
the eyes of a few are uniformly blackish without bands. In many of 
the species cell R; of the wing is narrowed to varying degrees and even 
losed, either aberrantly, or invariably so in petiolatus. The obvious 
relationship of the latter species to others of the melanocerus-molestus 
complex precludes application here of the name Bellardia End. even as 
ubgenus as discussed in previous papers. 
The species are most elaborated in the southeastern United States, 
nd doubtless other undescribed species will turn up as collecting 


inues, particularly in the early spring and in coastal areas. The 
1 


‘iter recognizes the danger, however, with inadequate series, of describ- 


species’’ among these variants. 


COMMENTS ON SPECIES 


Tabanus trimaculatus Pal. 
as turned up with an aberrant, perfect ‘‘half triangle’”’ 
of tergite 2, sharply delimited at the median, 
unbanded eyes of JT. superjumentarius, and 
enlarged facets in the males, show the two to be 
ted than might be supposed from their otherwise 


Tabanus moderator Stone 

are seen with the triangle on tergite 2 almost 

ite 3; such specimens might be keyed to coarctatus, 
1 hind tibiae and pale-haired scutellums will 
moderator. This triangle in the only known 


pale hind margin 





1950] Philip: North American Tabanidae. III. 241 


Some intergradation occurs, and this caused Stone to decide against 
separating the dark form. However, most variants fall readily into 
either the typical or dark form and the writer feels a systematic name 
for the variant is justified though reluctantly he gives it subspecific 
rank only because of the Rules. Say’s original description is too meager 
to determine which form he had so that the paler form recognized as 
typical heretofore is adhered to. The males show more melanistic 
tendencies than the females. 


Tabanus molestus mixis n. subsp. 


This is the dark form in which the pile on the under parts of the body 
and appendages is brown to black, excepting the rather narrow, pallid 
sternal incisures. 

Holotype 2,18mm._ Eyes (relaxed) with two n arrow, green, parallel 
stripes on a purple ground. Front 1:4.5, golden-yellow pollinose with a 
gray, hairless spot above the median collins short brown pile at the 
vertex; callosity orange, taller than wide, not quite touching the eye 
margins along the sides, the upper angles rounded to meet the orange 
median callus which expands into an elongate ovoid callus, two-thirds 
the height of the frons. Subcallus deep-yellow pollinose. Face 
yellowish-brown pilose and pollinose. Antennae brown, the pedicel 
and base of the plate more reddish. Palpi reddish with brown hair, 
dense plumose on the first segment, appressed on the second, about 
four-fifths the length of the proboscis. 

Dise of thorax and pallid scutellum as in the typical form, a deep 
brown prescutellar hair tuft. Pleura and legs concolorous, deep reddish- 
brown, the vestiture, including that on fore coxae and _ hind-tibial 
fringe, deep brown to black, a few sparse pale hairs intermixed on both 
sides of the hind knee joint. Anterior tibiae n 201 paler basally. Win gs 
with basal veins to the cross veins and furcation more heavily yellow 
margined, the clouds more pronounced than in "th 1e typical pallid form, 
alular tufts brown. 

Dorsal abdominal pale triangles and pallid incisures markedly 
reduced, the former less half-moon shaped, more equilateral and angular 
Venter dark brown, the pale pollinose and pilose hind margins less than 
one-third the depth of the tergites. 

Athens, Georgia, 11 May 1938, J. C. Anderson. In the collection of 
the author, through courtesy of Dr. H. O. Lund 

Allotype #@, 18.5 mm. Dark, smoky brown like the 9 and easily 
associated. Eyes bare, demarcation of upper area of facets sharp, a 
little below the mid-line and contiguous with the hind margin above, but 
the facets only moderately enlarged and slightly paler than the lower 
area. Occipital tubercle gray pollinose and pilose behind, raised a 
little above the upper eye level. Second palpal segments about twice 
as long as thick, ending in a blunt nipple, dark brown with dark pile 
Thorax dark brown, gray gone anteri rly not extending into gray 
lines seen in the 92, the pale pollinose and pilose scutellum even more 
prominently contrasting than in the @. No pale hair tufts on pleurae 
or alulae. Abdomen acuminate, the only pale hairs forming narrow, 
tergal and sternal fringes on segments 3, 4, and 5, and sternite 2, 
expanding into contrasting pale triangles on tergites 3 to 5, but no 
evidence of any on tergite 2 
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State College, Miss., 19 May 1937, D. C. Scott. In the collection 
of the author, through courtesy of Ross E. Hutchins. 

Three other males seen from Mississippi and Tennessee have the 
dark thoracic vestiture, but the abdominal triangles and incisures above 
and below are more expansive, giving the venter on sternites 2 to 4a 
predominately grayish appearance, plus a gray hind margin on tergite 2. 
Gray hairs are evident on the bases of the hind tibiae, not evident in the 

llotype. These appear intermediate with the typical form of molestus. 

Paratypes: &, Corbin, Ky., 29 May 1939, R. M. Goslin; o, 39, 
Maryville, Blount Co., Tenn., June 3-6, 1943, Robt. ze Goslin; 9, 
Great Smokies National Park, Tenn., Caids Cave, low alt., 1 July 1939, 
John S. Thomas; 29, Quantico, Va. 5 and 24 June 7919, € Carl D. 
Duncan; co’, 9, Athens, Ga., 16 May 42, C. H. Fitzgerald and 18 May 
18, H. O. Lund; 9, Wilks Co., Ga., 20 July 47, A. J. Rollins; 9 , DeKalb 

‘o., Ga., 15 May 42, Ed Kelley; 29, Mimsville, Ga., 11 and 24 July 
1907; co’, Kennesaw Mt., Ga., ‘“‘6-8-28,’’ P. W. Fattig; 9, Clarke Co., 
Ga., 27 May 1939, T. G. Fox: oo", Stone Mt., Ga., 17 June 1917; 9, 
same, 1 June 1937; 29, Liberty Co., Fla., 2 June 1924, T H Hubbell; 
29, State College, Miss., 11 May 1937, Nelson Burch, and 2 August 
1939, R. G. Martin; 9°, Estes, Miss., 8 August 1936, J. G. Humphries. 
In the United States National Museum, Museum of Comparative 
Zoology, Ohio State Museum, University of Georgia, University of 
Kansas, University of Michigan, Mississippi State College, L. L. 
Pechuman and the author. The females are in close agreement with 
the holotype, though the frontal callosities and the antennae are usually 
darker 

Compared with females of typical molestus from Pennsylvania, 

eorgia, Florida, DE. and Louisiana. All these have the 
haracteristic whitish hair on the underside of the body, cheeks, basal 
alpal segments, alular tufts, coxae, intermixed on the femora, bases 
of the tibiae including over three-fourths of the hind-tibial fringe, and 
the venter predominantly or entirely white haired In these, the pale 
triangles on tergites 3, 4, and 5 are broad, half-moon shaped, and the 
incisures more broadly pale, especially laterally. 

Intergrades in one or more of those characters may occur, as Stone 
(1938) has pointed out, and structural differences are not apparent to 
separate the dark from the typical form. Nevertheless, few specimens 
are so intermediate as to be unassignable. Five females from Florida 

L ouisii ina, Otherwise readily associated with mixis by their reduced 
triangles and dark vestiture black hind-tibial fringes, have scattering 
pale hairs on the bases of the hind tibiae, and smoky yellow hair tufts 
on the alulae, below the wing bases, and cheeks. In these, the venters 
are still predominantly dark, but the anterior two pairs of tibiae show 
some pale hairs basally. In two specit nens from Georgia and Kentucky 
readily associated with the typical form by the broad, rounded triangles, 
ind whitish ventral vestiture including the hind-tibial fringes basally, 

fore coxae hi ive blackish hairs on the distal half, and the dark and 

t are about equally divided 

tell whether Say’s original description applies 
though descriptions since the time of Wiedemann 
7 


the pallid form, as does a specimen in series 


le | 
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compared by Mr. Oldroyd with the type of Bigot’s Alylotus tenessensis 
at the British Museum. 


Tabanus nigripes Wied. 

As pointed out elsewhere (Philip, 1950a), comparison with the type 
of two males of T. coffeatus Macq. and authors has removed the doubt 
of conspecificity. Both compared males had bare, protruding frontal 
triangles, one unworn well-preserved specimen had hardly a trace of 
median triangles, the other had very plain ones; the type in Copenhagen 
Museum was declared by Dr. Tuxen to be between the two in pattern, 
a little larger than either, but also to have the same head characters. 
T. nigripes is the prior name. 


Tabanus sulcifrons Macq. 

Stone’s (1938) decision to combine all names in this complex except 
T. abdominalis seems the only logical course as long as only morpho- 
logical data are available. Nevertheless, the continued lack of males 
of the latter and the variability in characters to a greater extent than 
in most accepted species seem to justify Osten Sacken’s suspicion that 
this is composite. Though the triangles are usually about equilateral 
and broad, a few darker specimens have them very narrow and almost 
crossing the tergites to form a broken, narrow line. More rearings of 
this common species are needed to determine the extent of variability. 


Tabanus yulenus n. sp. 

This is a medium-sized, yellowish-tan fly of robust build with 
hyaline wings including the costal cells, cell Rs narrowed at the margin, 
no spur or clouds on cross veins, subepaulets hairy, and a middorsal row 
of rather large pale triangles on the abdomen; the fore tibiae bicolored, 
palpi slender. 

Holotype &, 15.5 mm. Head large, eyes bare, area of enlarged 
facets well marked though not extensive, occupying the upper half, but 
margined behind with a wide band of smaller facets to the vertex and 
‘‘rolled’’ over the hind margin, no traces of eye banding in the lower 
portion on relaxing, the upper area gray with a short, brown, central 
transverse dash, occipital tubercle very small and sunken; frontal triangle 
dull, tan pollinose; face and cheeks whitish pilose and pollinose; antennae 
with first two segments and base of the plate yellow, remainder and all 
hairs brown, scape not noticeably enlarged, the plate about twice as long 
as wide, excision marked, the dorsal tooth rectangulate, (fig. 1B, Part IJ, 
1950b); palpi slender yellow with creamy hairs, the joints subequa!, the 
terminal joint twice as long as thick, slightly enlarged distad of the 
middle, terminating bluntly. 

Thorax and scutellum brown, creamy pollinose, with sparse yellowish 
appressed and brown upright hairs, with indistinct grayish lines anter- 
iorly, pleural hairs creamy with a few brown intermixed. Fore coxae 
whitish pilose and pollinose, fore femora chocolate brown with brown 
and yellow hairs intermixed, fore tibiae pallid on the basal half, reddish 
distally and onto the fore tarsi, fore-tarsal claws subequal, middle and 
hind pairs of femora yellow with yellow and brown hairs, tibiae paler 
with whitish and some sparse brown hairs outwardly, no hind-tibial 
fringe. 
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Abdomen evenly tapered, — yellowish with brownish hairs, the 
sides and incisures narrowly yellow haired, the incisures very narrewly 
pale pillinose expanding mesally into subequal triangles on tergites 2 to 5, 
though they are somewhat rubbed in this specimen. The triangles are 
acuminate and appear to narrowly cross the tergites. Venter yellow 
with creamy hairs merging into —— ones caudad of tergite 5. 

Triumph, La., 20 July 1916, R. J. Jones. Named in commemoration 
of an eventful Christmas Day in Hamilton, 1946, during which it was 
described. In the collection of the author. 

The over-all yellowish to tan color, robust build, slender palpi, 
and wings without the furcation or costal cell clouded, relate this to no 
described female of the writer’s acquaintance. It has been held a long 
time in the hopes the female would turn up. In addition to its more 
— color, etc., the area of enlarged facets is more sharply demar- 
cated than in equalis, less extensive than in melanocerus and lacustris, 
and it taal the pale, contrasting scutellum of other species of the 
molestus group to which it seems to belong. In Stone’s (1938) key to 
males, it keys out at couplet 25, where the paler color, larger triangle 


and strongly bicolored fore tibiae differentiate it. The hypothetical 


female would probably key to melanocerus (couplet 72) from which -t 
should likely be ee aye by much paler body and femoral colors, 


1 


hyaline costal cells, and possibly more slender, yellower palpi. 


Tabanus melanocerus Wied. 
riangles are a series of well separated, equilateral 


iz 


angular spots, the wings are hyaline and hind femora pallid. Variations 


occur in the direction of lacustris Stone (subsp., Philip 1950a), and of 
petiolatus Hine in which the triangle on tergite 2 not only crosses it but 
expands anteriorly, and cell R; is closed and even petiolate, but the 
front remains characteristic. A male of this form from Georgia has 
totally dark fore and hind femora, and a wide mid-ventral black 
Further specimens of both sexes are needed to determine the 


f variation and melanism in this species. 


Tabanus endymion ©. 5S. 

peculiarity of the W-shaped dark mark on tergite 2 of some 
specimens has not been called to attention. The lateral ‘‘arms”’ 
’ are rather flat, diagonal dashes dividing the widened postero- 
pale incisures from sublateral, anterior pale spots on either side 
inverted ‘“V"; the latter are accentuated by pale hair patches 
easily worn Males of this are difficult to associate in this 

of the obscuring of the median triangles by wide, pale, 


Tabanus coarctatus Ston 
variants of 7. equalis Hine cause confusion here, 
variation in the shape of the third antennal segment as 


lowing species. It is to be hoped that the unknown 


red Soon. 


Tabanus turbidus Wied 
Like some é ( helio pterus Rond., there is puzzling variation, especially 
size, and in relative lengths of annuli and plate of the third antennal 
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segment. There may be more than one form present even since the 
separation of JT. aar Philip. The last, however, almost never has 
evident triangles because the customary greasing obscures the underlying 
pale pollenosity. 

Two variants have also shown up from Louisiana with the wings less 
strongly fumose along the veins, but the cross veins and radial fork with 
blackish clouds more emphasized, and the antennae blackish on almost 
the entire third segment. The fronts and densely, pale-haired scu- 
tellums are identical with typical turbidus. More specimens may 
prove this to be a distinct variety. A specimen of T. aar Philip in the 
same lot from Dr. G. H. Penn provides a new Louisiana record for that 
species. 

Tabanus kisliuki Ston¢ 

There is also remarkable disparity in size of this which, coup! 
with its rarity, causes some difficulty in assignment. A specimen of 
14.5 mm. from Florala, Alabama, establishes the distribution consid- 
erably east of the previ aniline: localized occurrence on the Gulf 
Coast of Mississippi 


KEY TO FEMALES 


The following dichotomy is provided to supplement Stone’s diagnostic treat 
ment, and possibly to facilitate determination of variants under different arrange 
ments of characters. 


1. Pale triangle on tergite 2 absent or very much reduced; scutellum con- 
trastingly pallid, accentuated by whitish appressed hairs on the dis 
in doubtft il cases sae 

Pale triangle on tergite 2 not markedly smaller than those on tergite 3 and 
4; scutellum usually with some black hairs on the disc, not strikingly 
pallid as a rule oA : i ; 

Fore tibiae bicolored, the basal half whitish; tergite 2 usually 
trace of a median triangle, but often a pair of sublateral isolated pale 
spots ; trimaculatus Pa 

Fore tibiae practically unicolorous in ground color, or if pale at the extreme 

base, there is a pale triangle on tergite 2 

Pale triangles small, the apical outlines often indistinct and usually fading 

short of the anterior margin of the tergites; eyes uniformly black in 
life ie Bans superjumentarius Whit 

Pale triangles broad and distinct, usually crossing one or more of the tergites; 

eyes banded in life (scutellum without any black hairs on the disc) 

Front narrow, index at least 6, basal callosity at least twice as high a 

wide; mid and hind tibiae predominantly whitish moderator Stor 

Frontal index not over 5, height of the callosity less than twice its widtl 

legs not contrastingly colored ; f 

Beard, pleurae, and venter pale pilose and pollinose molestus Sa) 

Beard and pleurae brownish pilose and pollinose, the sternites usually 

dark with contrasting pale hind margins subsp. mixis nov 

Rather small species with bare or thinly dusted subealli and unbanded eyes 

in life nigripes Wied 

Species mostly well over 15 mm. in length, and with dull pollinose subcalli 

Fore tibiae whitish basally; cell Rs strongly narrowed or closed at the 

wing margin 

Fore tibiae almost or quite unicolorous in ground color though there may 

be pale hairs basally on a reddish ground color, darker distally; cell R 
variable. . : 12 

Wings with prominent clouds on the cross veins; antennae predominantly 

reddish; eyes banded in life sulcifrons Macq 

Wings without prominent louds, though there may be a small one on the 

radial fork; 1e predominantly blackish or dark brown; eyes 


unbanded 


with no 
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9. Cell Rs closed and usually petiolate; the pale spot on tergite 2 expanded 
nteriorly like an hourglass; front narrow, index about 7 petiolatus Hine 
R; usually only narrowed at the margin; tergite 2 not usually crossed 
the pale triangle; front wider Terr et ; ; i525 
Third antennal segment black, or narrowly red at extreme base; body 
predominantly dark brown, the palpi gray and swollen basally, acuminate 
apically; costal cell usually tinted ee ; abi ata 1] 
Antennae red to dorsal angle, dark brown beyond; body predominantly 
unge reddish with pale venter; palpi yellow, blunt apically; costal 
cell hy ‘ » a [hypothetical g yulenus n. sp.] 
Spur-veinlet absent; hind tibiae darkened at apex only. melanocerus Wied. 
rt ir at base of vein R,; hind tibiae black on distal fourth or 
more Reacts .Subsp. lacustris Stone 
Wings brown with darker clouds on the cross veins; sternites black with 
broad, white hind margins , .... trijunctus Wik. 
Differing in one or more of these characters : go aM. acre ae 13 
Front parallel sided, index 3 to 4; callosity nearly as wide as high ela ee 
Front widened above, index 4% and over; callosity usually much taller 
than broad ; ; : Nag cet ae oo ae 
Beard white; wings subhyaline with isolated clouds on the cross veins; 
third antennal segment broad with no dorsal excision endymion 0. S. 
Beard yellow to brown; wings tinted or fumose with clouds; antennal plate 
dorsally excised ; 4 PG AE bictea wee 
Isually larger species with dark brown, pale-banded abdomen, 
cheliopterus Rond. 


Shr 


1 


maller species with yellow-red abdomen and pale incisures 
ispicuous subsp. subfronto Phil. 
chocolate brown with rather narrow whitish incisures; wings hyaline 
contrasting, deep yellow costal cells, and short spurs on R,, 
kisliuki Stone 
Differing in one or more of these characters eines shat eins» 17 
Wings, including costal cells, entirely hyaline (clouds, if present, faint); 


hind-tibial fringe lack at least on distal half a ......rufofrater Wik. 
Wings with costal ls tinted and/or at least some veins or cross veins 
fumose margined; hind-tibial fringe predominantly pallid or reddish 
brown ; pad ‘ IS 
All longitudinal veins margined with brown and costal cells deep yellow; 
utellum with rather dense white appressed hairs; usually robust flies 
ver 17 mm ; ..turbidus Wied. 
ritudinal veins not margined with brown though there may be clouds 
cross veins; costal cell tinted hardly more than basal cells; 
utellum sparsely pale haired with a few black ones on the disc; usually 
ler 17 mm Pare aoe ; 19 
al index 41; third antennal segment with the annuli longer than 
] “ equalis Hine 
516 to 6; annuli shorter than the plate.......coarctatus Stone 


TABULAR DATA ON KNOWN MALES 


Of the females of species keyed above, the respective males of 
only petiolatus and coarctatus remain unknown, while the female of 
yulenus n. sp. is also still unrecognized. The males of many species 
can be identified by elimination in the foregoing key with allowance 
for sexual divergence. An additional aid is provided below, grouped 
mainly on the basis of the distribution of the enlarged eye facets. The 
divergence no in males of 7. sulcifrons in this regard emphasizes 

reliance on this character, but the present 
as supplemental to the pertinent section of 

couplets 16 to 33, 1938), should provide fairly 

identity of the known species. It is a peculiar 


« 


at respective males often lack, or possess to a 
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reduced extent, the marked bicolored ground color of the fore tibiae 
exhibited in certain related females. Sexual dimorphism in coloration 
is most marked in 7. rufofrater and T. endymion, while the failure of 
some T. nigripes males to show any median triangles is offset for diag- 


nostic purposes by the peculiar, swollen, denuded frontal triangles 


I. Enlarged facets of eyes occupying upper two-thirds to three-fourths total area. 

A. Abdominal triangules reduced or wanting; frontal triangle denuded, 
See CON eS eres ‘ nigripes Wied. 

B. Abdominal triangles prominent, confined to tergites 3-5. 

1. Abdomen dark, unbanded. ; trimaculatus Pal 

2. Triangles resting on prominent incisural pale bands (tergite 2 
also with band) : air moderator Stone 

Tergite 2 with large triangle like those on 3-5. 

1. Antennae largely black; beard white; wings without prominent 
clouds. 

a. R, without spur... Seta bet Aas melanocerus Wied. 
b. R, with spur and faint cloud. subsp. lacustris Stone 
Third antennal segment largely red; beard yellow; wings brown 
with prominent clouds 

Antennae wholly red; enlarged facets three-fourths total 

area.... ; 5 cheliopterus Rond 
b. Seape and annuli dark; enlarged facets about two-thirds area 

(or even less) with broad occipital rim of small facets, 

sulcifrons Macq 

Enlarged facets about half of total area but sharply demarcated. 

A. Abdominal triangles obscured, or wanting at least on tergite 2. 

1. Abdomen including venter dark, triangles small, confined to 
tergites 3-5; wings without isolated clouds. ..superjumentarius Whit.! 
Abdominal triangles obscured by wide incisural, pale bands; 
wings subhyaline with isolated clouds on the cross veins, 

endymion ©. S. 

B. Tergites 2-5 with prominent pale triangles. 

1. Wings hyaline, beard and basal half of fore tibiae whitish, 

yulenus n. sp. 
Wings with fumose markings, beard vellowish to brown, fore 
tibiae unicolorous. 
a. Venter black with pale bands; outer fore-tarsal claw plainly 
elongated trijunctus W1k 
b. Venter reddish; fore-tarsal claws subequal turbidus Wied.” 

Upper area of facets very little enlarged, merging gradually with the lower 

with hardly noticeable line of demarcation. 

A. Dark-haired thorax, and pale abdomen in contrast, the triangles 
almost obscured by extensive albinism; scutellum pinkish margined 
with pale hairs rufofrater Wik. 

B. Pale triangles on tergites 3-5 but not 2; whitish pollinose scutellum 
ontrasting to dark thorax. 

1. Face and pleurae gray pollinose; some sternites with wide white 
bands molestus Say 
Entire body dark brown to blackish including venter which has 
very narrow yellowish incisures subsp. mixis nov 

Pale triangle also present on tergite 2; scutellum concolorous with 

mesonotum in ground color. 

1. Legs and venter reddish with yellow hairs equalis Hine 

2. Legs brown with concolorous hz ; venter brown with contrasting, 

narrow pale incisures kisliuki Stone 


‘Specimens of molestus which might be confused here have contrasting, whitis! 
utellums. 


*Some sulctfrons with reduced upper areas of facets will separate here with 


ombination of black annuli, dark palpi, and extensively reddish venters. 
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SUMMARY 
T. yulenus n. sp. (holotype o from Louisiana) and T. molestus 


subsp. mixis nov. (holotype 2 from Georgia, and o”) are described as 
new. Comments on other species of the molestus-sulcifrons group of 
Tabanus s. str. with a prominent row of pale abdominal triangles are 


given with a key to the species. 


ADDENDA 

In Part I, report of a stylopized Chrysops wiedemanni was erroneous 
The specimen was examined by Dr. G. E. Bohart, and later dissection 
by the writer confirmed that there was merely close resemblance in 
location and shape of extraneous matter. 

In Part II, a typographical error was missed in proof whereby the 
sex sign of the holotype of Tabanus guirinus (p. 120) was’ reversed 
It was a male correctly indicated in Fig. 2. A realignment of parts also 


caused its omission from the summary in Part II. 
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mportant work, in Polish with an extensive French 
the bark beetles of Poland. More than a hundred 
rd to their taxonomy, distribution, biologies, host 
es, economic significance, and control. Most of the 
lrawings showing anatomical characters and of photo- 
ge Most of them are satisfactory although some otf 


reproduce well.—M. T. ] 





THE GENUS ACRORICNUS IN AMERICA 


(Hymenoptera, Ichneumonidae) 


ROBERT T. MITCHELL 
Patuxent Research Refuge, 
Laurel, Maryland 


This paper is a revision of the known species of Acroricnus of America. 
Of the five previously described species assigned to this genus from 
this area, four are reduced to subspecific rank under the European 
genotype, Acroricnus stylator (Thunberg). Three subspecies and one 
species are described as new, and typical stylator is recorded from America 
for the first time. 

Through the courtesy of E. T. Cresson, Jr. I was given access 
to all of Cresson’s types and to other specimens of this genus in the 
collection of the Academy of Natural Sciences of Philadelphia. Other 
institutions and individuals that generously loaned material or gave 
me access to their specimens include the following: University of Alberta, 
California Academy of Sciences, Canadian National Collection, Univer- 
sity of Colorado, Cornell University, R. R. Dreisbach (Midland, Mich.), 
H. R. Foxlee (Robson, B. C.), Iowa State College, University of Kansas, 
University of Minnesota, Ohio State University, Oregon State College, 
Patuxent Research Refuge (Laurel, Md.), Hewson H. Swift (New 
York City), P. H. Timberlake (Riverside, Calif.), Henry K. and 
Marjorie C. Townes (Raleigh, N. C.), U. S. National Museum. 

I wish to express my gratitude for the cooperation of the above 
individuals and institutions and especially to Dr. Henry K. Townes 
for his invaluable guidance in the preparation of this paper. 

Inasmuch as the original description of the genus is meager and 
includes characters which the study of additional material proves to 
be variable, the genus is redefined here. H. D. Pratt (1945. American 
Midland Naturalist 34:558) has given a key to distinguish Acroricnus 
from other Nearctic genera of Cryptini. 


Acroricnus Ratzeburg 


Acroricnus Ratzeburg, 1852. Ichneum. Forstins. 3:92. Genotype: (Acroricnus 
schaumii Ratzeburg) =stylator Thunberg. 

Yenocodon Foerster, 1855. Verh. Naturh. Ver. Preuss. Rheinlande 12: 2 
type: (Xenocodon ruficornis Foerster) =seductor Scopoli. 

Macrobatus Holmgren, 1856. Svenska Vet-Akad. Handl. 75: 50. 
(Cryptus macrobates Gravenhorst stylator Thunberg 

Linoceras Taschenberg, 1865. Ztschr. Gesammt. Naturw. 25:8, 105. Genoty 
(Cryptus macrobates Gravenhorst) =stylator Thunberg 

Leptobatides Buysson, 1896. Sp. Hymen. Eur. Alg. 6: 678, pl. 3. Genotvyy 
Leptobatides abeillet Buysson. 

A gathobanchus Ashmead, 1900. Proc. U.S. Nat. Mus. 23: § Genotype: (Banchus 
zequatus Say) =stylator aequatus Say. 


Head broader than long; eves bulged and slightly emarginate above 


intennal insertions; clypeus moderately convex, its apex truncate, 


ind its basal groove arched; labrum prominent; malar space rather 
half 41 


‘ aa : 
ng, at least half the basal width of the mandible: mandible bidentate, 
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upper tooth broader and longer than lower; face slightly swollen; 


abdomen; pronotal groove obliquely crossed by a distinct carina 
(epomia); notallus shallow; sternaulus conspicuous; furrow along 
mesopleural suture deep and foveolate; mesopleurum with two depres- 
sions, one just beneath wings quite deep; prepectal carina present; 
median longitudinal groove on mesosternum deep; groove before 
scutellum broad and deep, limited on sides by strong lateral carinae; 
propodeum moderately convex and with two curved carinae; propodeal 
spiracles elongate; propodeum separated from metapleurum by a distinct 
foveolate furrow; thorax coarsely punctured and pubescent; petiole 
arched, about one-third the length of the abdomen, and with spiracles 


fp Darereerrerct res on 
<>... Rape pT AEE eee SS 
b we 


om, =* 
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Fic. 1. Forewing and hindwing of Acroricnus stylator junceus (Cresson 


slightly behind the middle; abdomen slender; legs long and slender 


with two ventral pair of spines on ultimate tarsal segment of hind 


f 
i 
1 
7? 


leg; wings tinged yellowish; areolet large, 5-sided, the transverse cubital 
ns so shaped as to make the areolet appear tipped basad; nervellus 

a little above the middle; mediella almost straight in the apical 

its length; ovipositor shorter than abdomen but distinctly 

- than thorax, its two lateral styli serrate at tip and enveloping 


tip of the median stylus. 
Observations of the male genitalia, which were found to be alike 
ng the four formerly recognized species of the American mainland 

ean genotype, and of the color pattern of these 
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species, which showed considerable variation and intergradation, gave 
conclusive evidence that these are all subspecies of the genotype 
Acroricnus stylator (Thunberg). The sagitta of the male genitalia 
of Acroricnus cubensis (Cress.) and of the new species, Acroricnus 
tricolor, however, are more acuminate than of Acroricnus stylator (Thun 
Members of this genus are parasites of various species of mud wasps 


KEY TO THE AMERICAN SPECIES AND SUBSPECIES 
OF ACRORICNUS 

Inner spur of hind tibia more than half the length of the basitarsus; prepectal 
carina complete, extending upward and forward to near the anterior 
margin of the mesopleurum; carinae of propodeum more distinct; groov: 
between propodeum and ee deep and strongly foveolate (fig. 2), 
(stylator) 

Inner spur of hind tibia not more than half the length of the basitarsus; 
prepectal carina incomplete above, not curved forward at its upper end; 
carinae of propodeum less distinct; groove between propodeum and meta- 
pleurum shallow and weakly foveolate (fig. 3) : 

Abdomen above prominently marked with yellow stylator edwardsii 
Abdomen above not prominently marked with yellow 3 

Hind tibia yt yellow * { 
Hind tibia black apically....... 6 

Propodeum and/or metapleurum and/or hind coxa with yellow markings 
scutellum entirely yellow 

Propodeum, metapleurum, and hind coxa black; scutellum black or yellow 

stylator aequatus 

Hind femur entirely black or with a very narrow fulvous ring at extreme 
base as eas stylator junceus 

Hind femur broadly fulvous basally stylator townesi 

Propodeum and/or metapleurum and/or hind coxa with yellow marking 
scutellum entirely yellow... . 7 

Propodeum, metapleurum, and hind coxa . black; scutellum black or yellow, 


y 


Q 


Hind femur entirely black or with a very narrow fulvous ring at extreme 
base. . ; stylator axilaris 
Hind femur broadly fulvous b: sally stylator excelsus 
Hind femur entirely fulvous. . . stylator stylator 
Hind femur black, broadly fulvous basally stylator niger 
Mesoscutum entirely, rufous; occipital carina high and thin to its junction 
with hypostomal carina tricolor 
Mesoscutum yellowish with dusky mé arkings; | occipital carina high and thin 
abruptly tapering almost to obscurity at junction with hypostomal carina, 
which becomes broadly expanded beyond junction cubensis 


Acroricnus stylator (Thunberg) 


Forewing averaging 9 mm. in female, 8.56 mm. in male. Shining; 
moderately hairy, pubescence of abdomen short and appressed; face 
broader than ran coarsely and densely punctate medially, densely 
but finely punctate laterally; clypeus twice as broad at apex as long 
and not so densely punctate; malar space about equal to basal width 
of mandible, finely and densely punctate; frons slightly concav 
densely punctate and often rugose; temples moderately receding, moré 
finely and sparsely punctate than face; junction of occipital and i - 
stomal carinae at a distance of about one and one-half times met be 
width of the mandible before the mandible; thorax coarsely and « 
punctate, more or less striately rugose on lower portion of 
pleurum, central portion of the mesopleurum, and often on 

111 


pleurum; sternaulus deep and foveolate; prepectal carina 





Annals Entomological Society of America  {Vol. 43, 


and forward to anterior margin of the mesopleurum; apical 
f propodeum rugose; suture separating propodeum from meta- 
foveolate; four anterior coxae finely punctate, 


ple urum deep and 
posterior coxae coarsely so; inner spur of hind tibia more than one-half 


the length of the basitarsus. 

The coloration varies considerably and 
the species into subspecies as described below. Generally 
yellow, whereas females have these parts black 


is the basis for dividing 
males have 


the face and clypeus 1 
r sometimes tinged with yellow. 
American mainland Acroricnus stylator (Thun.) presents an 
< example of subspeciation. On the accompanying map (fig. 4) 
the distribution of the known subspecies are indicated as well as could 
be ascertained from locality records of available specimens. Subspecies 
liffering by only one color character are joined by arrows, solid when 
d broken to indicate the probability 


intergradation was observed an 


Fig. 3 


? 


Acroricnus stylator junceus (Cresson 


of Acroricnus tricolor Mitchell. 


I 


rd, Springfield College, Sprit 


no specimens were available to the author 
be seen that subspecies St joined occupy 


il 


es are established on the color of the propodeum, 
1 abdomen. The known subspecies employ 


7 


bination of these structures except the following 
and abdomen black, hind femur entirely black or with 
fulvous ring at extreme base, and hind tibia black 


subspecies bearing such a color combination would vary 
nd axilaris by one color character each and likely 
| hree subspecies. 


1 
} 


to the areas occupied DY these 


adequalus 
1 t 


these subspecies are connected with A 


hrough A. stylator niger, new subspecies, since 


1 fe ) . 
ved trom stviator 
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Acroricnus stylator stylator (Thunberg) 

1822. IJchneumon st tylat or Thunberg, Mem. acad. sc. St. Petersbourg 
(Type, male, Europe ?, Upsala). 

1829. Cryptus macrobatus Gravenhorst, Ichneumon. Eur. 2: 440. 

1853. Acroricnus schaumii Ratzeburg, Ichneum. Forstins. 3: 92 

1912. Acrorhicnus stylator (Thunberg) Roman, Die Ichneumonidentypen C. P. 
Thunbergs p. 281 (=Acrorhicnus macrobatus Grav. A. schaumii Rat 
zeburg). 


Thorax and abdomen black; hind femur entirely fulvous; hind tibia 
yellow, black apically. 

Female.—Black; antenna fulvous, dusky above and with yellowish 

inulus; anterior orbits, four anterior tibiae ‘and tarsi and hind tarsi 
excepting the apical segment, which is sometimes fuscous, yellowish; 
apices of all trochanters and hind femora fulvous 

Male.—Similar to female except that face, clypeus, labrum, palpi, 
and scape beneath, yellowish. 

The above description was based on four specimens from Europe 
and one specimen in the collection of the University of Minnesota 
labeled ‘‘Can.” It has been recorded as occurring in Asia, and inter- 
grades between this subspecies and the following one were collected 
at Eklutna Lake, Alaska, and Atlin, British ¢ Columbia. Its distribution 
in North America appears to be limited to Alaska and northwestern 
Canada. 


8:2 


Acroricnus stylator niger ». subsp 


Thorax, except sometimes scutellum, and abdomen black; hind femur 
fulvous, black apically; hind tibia yellow, black apically. 

Female.—Black; antenna fulvous, dusky above, and with whitish 
annulus; scape beneath, anterior orbits, sometimes portions of face and 
clypeus, generally the labrum, line on posterior orbit, tegula, often line 
beneath, ‘sometimes portions and rarely all of scutellum, anterior 
trochanters partially to entirely, second joint of four hind trochanters, 
four anterior femora and tibiae, hind tibia except apex, and tarsi, 
yellow; hind femur fulvous, black apically. 

Male.—Same color as female except that face, clypeus, labrum, 
central portion of mandible, fore coxae generally partially to entirely, 
anterior face of mid-coxae, all trochanters except upper portion of 
basal joint of hind leg, yellow. 

Holotype-—-@, Robson, British Columbia, 7-VII-46, H. R. Foxlec 
No. 5715 in the Canadian National Collection, Ottawa, Canada. 

Allotype-—o, Robson, British Columbia, 1-VII-46, H. R. Foxlee, 
[C. N. C.] 

Paratypes.—ALASKA: oc’, Eklutna L., 11-VII-47, D. W. Jenkins, 
[Mitch.] ALBERTA: co’, Waterton, 8-VII-23, H. L. Seamans, [C. N. C.]; 
i, Waterton, 10-VII-23, H. L. Seamans, [C. N. C.] BRITISH COLUMBIA: 
>, Merritt, 30-VIII-24, Auden?, [(C. N. Cd; 9, Robson, 7-VII-46, 
H. R. Foxlee, [Mitch.]; 9, Merritt, 10-VIII-23, R. Hopping, [C. N. C.]; 
2 , Osoyoos, 27-V-38, G. S. Walley, [(C. N. C.]; 2°, Robson, 13-VIII og) 
H. R. Foxlee, | ]; 9, Vernon, 22-V-40, H. B. Leech, [C. A. 

, Fitzgerald, 29-\ iL-21, R. Carter, [Townes]; 9°, ony unt, 27 -V [ 
H. R. Foxlee, [Towne Robson, 31-VII-41, H. R. Foxlee, (Pro V. 
Mus]; 9, Vernon, 17-V I-41, [Townes]; 9, Robson, TAVIL-A? H.R. 


]- 
Si; 
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Foxlee, [Foxlee]; 9, Robson, 5-VII-47, H. R. Foxlee, [Mitch.]; 92, 
Robson, 5-VI-47, H. R. Foxlee, [Mitch.]; Robson, 19-VIII-47, 
H. R. Foxlee, [Mitch.]; 9, Robson, 24-VI-47, H. R. Foxlee, [C. N. C.]; 
?, Robson, 31-X-37, H. R. Foxlee, [C. N. C.]; 9, Robson, 12-V-47, 
H. R. Foxlee, [Mitch.]; 9, Carbonate to Prairie Hills, 12 to 18-VII-08, 
J. C. Bradley, [Mitch.]; 29, Carbonate to Prairie Hills, 7 to 12-VII-08, 
J. C. Bradley, [Cornell]; 9, Vancouver, C. F. Baker, [U. S. N. M.]; 
2, Kaslo, 8-VII-06, [(U. S. N. M.]; co, Robson, 26-V-46, H. R. Foxlee, 
{[Mitch.]; o&, Robson, 6-VII-46, H. R. Foxlee, [C. N. CI; 7, Lillooet, 
15-VITI-23, A. Phair, [C. N. C.]; o%, Kay Falls, 18-VII-25, R. Hopping, 
[C. N. C.]; o, Robson, 6-VIII-39, H. R. Foxlee, {[Minn.]; co’, Kaslo, 
1S-VII-?, A. N. Caudell, [U. S. N. M.]; cS. Robson, 6- V [I- 46, H. R. 
Foxlee, [C. N. C.]; &@, Trinity Valley, 15-VII-37, [Townes]; o”, Robson, 
17-VII-47, H. R. Foxlee, [C. N. C.]; co”, Robson, 27-V-47, H. R. Foxlee, 
{[Mitch.]; co’, Robson, 22-V-47, H. R. Foxlee, [C. N. C.]; co, Robson, 
21-VI-47, H. R. Foxlee, [C. N. C.]; o”, Robson, 28-VI-47, H. R. Foxlee, 
[Mitch.]; o?, Robson, 10-V-47, H. R. Foxlee, [Mitch.]; o%, Robson, 
5-VI-47, H. R. Foxlee, [Prov. Mus.]; o7%, Robson, 10-VII-47, H. R 
Foxlee, {Foxlee]; Oo’, Robson, 19-V- 47, H. R. Foxlee, {Mitch.]; , 
Robson, 28-VI-47, H. R. Foxlee, [Mitch.]; o, Robson, 19-VII-47, 
H. R. Foxlee, [Mitch.]; oc’, Robson, 21-V-47, H. R. Foxlee, [Mitch.]; 
", Carbonate to Prairie Hills, 7-12-VI-08, J. C. Bradley, [Mitch.]; 
j', Carbonate to Prairie Hills, 7-12-VII-08, J. C. Bradley, [Cornell]; 

, Atlin, 9-VII-29, Geo. Swarth, [U. S. N. M.}: 7, Kaslo Cr., 18-VI-03, 
R. F. Carte. 10: -S...Ne MEL. Pesos 3’, Steamboat Springs, 
23-VII-33, H. I. Gibbons, [Minn.]; o*, Poudre R., VI-1883, [U.S. N. M.] 
7, Poudre R., VI-1883, [U. S. N. eet IDAHO: Sex?, Beaver Can., 
VII-23, H. G. Hubbard, [U. S. N. M.]. MoNnTANA: co’, Lake Ronan 
Lake Co., 20-VI-32, R. D. Eichman, [Ore.]. OREGON: 9, Onion Cr 
Meadows, 18-VII-36, H. A. Scullen, [Ore.]. uTan: 9, Vivian Park, 
7-VII-22, E. P. VanDuzee, [C. A. S.]; o, Park City, 3-VII-22, E. P 
Van Duzee, [C. A. S.]. WASHINGTON: 9, Almota, 25-V-13, M. A. 
Yothers, [Minn.]; 9, Spokane, C. V. Piper, [U. S. N. M.]; co, Almota 
[Minn.]; o', Wawawai, [Minn.]. 

This is the subspecies most closely allied to A. ge avew, 
differing from it only in having the apical portion of the hind fer 
black. The amount of black on the hind femora of the availa bl 
specimens, all collected from southern British Columbia and southward, 
varies from one-half to two-thirds. Two specimens pe southern 
Alaska and northern British Columbia have merely small apical areas 
of black. It is likely that in the progressive northern distribution of 
this subspecies the black coloration diminishes to complete absence 

At Robson, B. C., specimens were taken at altitudes from 1400 t 
3200 feet. Specimens are reported to have been collected at parsley, 
and one was taken at light. 


Acroricnus stylator excelsus (Cresson) 


1864. Cryptus excelsus Cresson, Proc. Ent. Soc. Phila. 3: 293. 
Colorado, A.N.S.P.) 
1887. Linoceras excelsus Cresson, Trans. Amer. Ent 


1944. Acroricnus excelsus Townes, Mem. Amer. Ent 


Abdomen black; propodeum marked with yellow; hind femur broad] 
fulvous basally; hind tibia yellow, black apically 
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A composite description of this subspecies, based upon the study 

fifteen females and seven males, follows. 

Female.—Black: antennae fulvous below, more or less fuscous above 

nd with yellowish annulus; scape beneath, face and clypeus partially 

to entirely, labrum, palpi, anterior orbits, a short line on posterior 
orbits, generally a small spot on pronotal collar, tegula, generally line 
beneath, spot on propodeum and often on metapleurum, sometimes 
area behind posterior wing, scutellum, post-scutellum, four anterior 
coxae partially, sometimes spot on posterior coxae, four anterior tro- 
chanters and tibiae, tarsi, and basal two-thirds of hind tibia yellow; 
second joint of trochanter of hind leg and basal one-third to one-half of 
hind femur, and sometimes sides of petiole fulvous. 

Male.—Differs from female in having face, clypeus, mandibles, 

nd labrum entirely yellow and more yellow on four anterior coxae. 

Available material of this subspecies showed considerable variation 

the extent of yellow coloration to the propodeum, metapleurum, 
the area behind the posterior wing and posterior coxae. The propodeum 
of all specimens of this subspecies taken in Colorado were quite broadly 
marked with yellow, thus complying in this respect with Cresson’s 
original description of the species. A specimen in the Canadian 
National Collection labeled only British Columbia and presumed to 
have been taken near Vancouver had a yellow scutellum and a yellow 
mark on the propodeum much smaller than that of typical excelsus. 
This specimen together with the general tendency of the yellow colora- 
tion to vary give evidence of intergradation between A. stylator excelsus 
(Cresson) and A. stvlator niger new subspecies. 

Locality records for this subspecies include Boulder, Clear Creek, 
Cripple Creek, and Fort Collins, Colorado, and Vancouver?, British 
Columbia. The record from Alberta published by Strickland (1946, 
Canad. Ent. 78:41) is based on a misdetermined specimen of Mesoleptus 
or Alractodes. 

Specimens have been taken on the wing from April 30 to July 24. 
The specimen from Cripple Creek, Colorado, was collected at an altitude 
of 8,930 teet. 


Acroricnus stylator townesi n. subsp. 


lbdomen black; scutellum yellow; propodeum marked with yellow; 
hind femur broadly fulvous basally; hind tibia entirely yellow. 

The series upon which the description of this subspecies is based 
consists of one female and fifty-eigth males, all collected by Henry and 
Marjorie Townes near Alpine, Arizona. 

Female.—Black; antennae yellow beneath, fuscous above and with 
yellowish annulus; scape beneath, face, clypeus, anterior and posterior 
orbits, spots on upper posterior margin of pronotum, tegulae, scutellum, 
large portion of propodeum, spot on metapleurum, area 
behind postericr wings, front of anterior and middle coxae, anterior 


postscutellum, 


second segments of middle trochanters, four anterior 

1 tarsi yellow; second segment of hind trochanters 
fulvous 

vellow beneath, fuscous above and with 


1 1 as ~ “4 
labrum, mandibles, line on posterior 
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orbits, often spots on upper posterior margin of pronotum, tegula, 
often line beneath, scutellum, postscutellum, — spot on propodeum, 
sometimes greatly reduced, sometimes area behind posterior wing, 
generally spot on metapleurum, rarely spot on hind coxa, most of four 
anterior coxae, four anterior trochanters, and all tibiae and tarsi yellow; 
second segment of hind trochanter and basal one-fourth or so fulvous. 

The same variation in color undoubtedly exists in the female as in 
the male. 

Holotype—?, nr. Alpine, Arizona, 27-V-47, H. & M. Townes 
[Townes]. 

Allotype—o, nr. Alpine, Arizona, 24-V-47, H.&M. Townes [Townes] 

Paratypes. alma: 30¢, nr. Alpine, 24 to 30-V-47, H.&M 
Townes, [Townes]; 2407, nr. Alpine, 24 to 31-V-47, H.&M. Townes, 
[Mitchell]; 27, nr. Alpine, 26-V-47, H.&M. Townes, [C. N. C.]; o%, nr 
Alpine, 29-V-47, H.&M. Townes, [Cornell] 

These specimens were all collected along the east fork of the Black 
River about one mile above Diamond Rock at an altitude of about 
8300 feet. 

This subspecies is intermediate between A. stylator excelsus (Cresson) 
and A. stylator junceus (Cresson) + Ciiioring from the former and like 
the latter in having its hind tibia entire ly yellow, and like the former and 
differing from the latter in having its hind femur broadly fulvous 
basally. 


Acroricnus stylator junceus (Cresson) 
1864. Cryptus junceus Cresson, Proc. Ent. Soc. Phila. 3: 295 Type: 
Illinois, A.N.S.P. 
1869. C. junceus Walsh & Riley, Amer. Ent. 1: 137 (fig., bi 
1880. C. junceus Riley, Amer. Ent. 3:154. 
1887. Linoceras junceus Cresson, Trans. Amer. Ent. Soc. suppl. vol., p. 198. 
1900. Osprynochotus junceus Smith, Ann. Rpt. N. J. Bd. Agr. 27, suppl., 1 
[Pe Behe 
1910. Acroricnus junceus Viereck, Ann. a N. J. Mus. for 1909, p. 630 
1917. A. junceus Viereck, Bull. Conn. Geol. Nat. Hist. Surv. 22: 330 (Conn 
1922. A. junceus C hamplain, Psyche 29:99 (Pa 
1926. <A. junceus Bradley, Bull. Lloyd Librar. 27: 169 (N.Y 
1928. A. junceus Cushman, in Leonard, Mem. Cornell Univ. 
101: 930 (N. Y.). 
1938. A. junceus Brimley, Ins. of N. C., p. 406 (N.C 
1944. A aequatus junceus Townes, Mem. Amer. Ent. Soc. 11: 297 
Abdomen black; scutellum yellow; propodeum marked with yellow, 
hind femur black; hind tibia entirely yellow. 
A composite description of this subspecies, based upon the study 
of fifty-five females and twenty-six males follows 
Female.—Black; antenn ~ yellowish, fuscous above and with yellow- 
ish annulus; scape beneath, face, clypeus, labrum, anterior orbits, line 
on posterior orbits, spot on pronotal collar, usually spot on upper 
posterior edge of pronotum, tegulae, usually line beneath, scutellum, 
postscutellum, area of propodeum (usually large), usually spot on meta- 
pleurum, often area behind rear wing, anterior face (at least) of front 
coxae, usually portions of middle coxae, usually spot on hind coxae, 
tibiae, tarsi, yellow. 
Male.—Like female except face and usually checks, mandibles, 
front and middle coxae almost entirely, yellow. 
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f more than 150 specimens of this and 

i mplete intergradation was observed from 
of junceus occurring consistantly in specimens in the 
of their combined ranges to the typical dark form of 
aequatus occurring equally consistently in the northern part of their 
combined ranges. There appeared to be a correlation between the 
occurrence of these forms and the Merriam life zones in the East. No 
typical junceus has been observed from the Canadian Zone nor has any 
typical aequatus been seen from the Austral Zone, yet typical forms 

of both, but mostly intergrades, have been taken in the Transition. 

The known range of this subspecies extends from North Carolina 
north to Vermont, southern Quebec and Ontario west to southern 
Minnesota and south to Missouri. 

In the latitude of Maryland this insect occurs on the wing from 
late May to early October. Some specimens have been collected from 
blossoms of Daucus carota L 

Hosts recorded for this subspecies include Ancistrocerus bireni- 
maculatus (Sauss.), Ancistrocerus tigris (Sauss.), and Sceliphron caemen- 
tarium (Drury 


Acroricnus stylator aequatus (Say) 
1836 sanchus ti y, Boston Jl. Nat. Hist. 1: 247 (Leconte Ed. 


Vii 


1874 { d { rovancher, Nat. Canad. 6: 150 Type: 


1S74 

1879 

IS87. L frert C ol Amer. Ent. $ 

ROG , tiert Evar “anad. Ent. 28: 10 (Ont 

1900 ithobancl 1tus Ashmead, Proc. U. S. Nat. Mus. 23: 97 (syn. 

1902 t nchol l lie alla Torre, Cat. Hy: 1. 3: 598 

1905. Ban requal ‘iereck, Trai Kans. Acad. Sci 304. 

1921 ’ 11 t “ushman Gahan, P on Soc 

1927 1 Desert Region 1: 140 (Maine 
1. aeqi riddle, Ar y Soc. Ont. 58: 101 (Alta 

1944 1. a itus aequalus * \ , Mem. Amer. Ent. Soc. 11: 296. 

1946 1 Kl ; ) : 


1G28 


1equalu ta 


Thorax (except sometimes scutellum) and abdomen black; hind tibia 
entirely yellow; hind femur black 
A composite description of this subspecies, based upon the study of 


fifty females and hity-one males, follows. 
Female slack; antenna yellow, fuscous above and with yellowish 
nulus, scape beneath, usually clypeus and labrum, rarely face, palpi, 
nterior orbit, line on posterior orbit, rarely spot on pronotal collar, 
sometimes s ‘lum and post-scutellum partially, rarely entirely, 
to completely, anterior coxa sometimes partially, 
partially, four anterior femora, and all tibiae 


nale except face, clypeus, labrum, mandible, 
nd with more yellow on four anterior coxae 


his subspecies extends from Nova Scotia and 
t to Alberta, southeast to southern Minnesota 
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and east through central Michigan and south central New York to 
Maine 

Specimens have been collected from early June to early September 
A specimen was reared from Eumenes fraternus Say by H. E. Milliron 
at Itasca Park, ! 


Acroricnus stylator axilaris, new subspecies 


Se black; propodeum marked with yellow; hind tibia yellow, 
black apically; hind femur black. 

Female.—Black; antenna yellowish, fuscous above and with yellowish 
annulus, scape beneath, two spots on face, middle of clypeus, labrum, 
anterior orbit, line on posterior orbit, tegula, scutellum, postscutellum, 
spot on propodeum, spot on anterior face of front coxa and trochanters, 
second segment of middle trochanter, four anterior fe a and tibiae, 
hind tibia except for black apex, and all tarsi yellow; hind femur narrowly 


fulvous basally. 
Holotype—Female, Harney Peak, S. eRe "I-24, [No. 58819 
U.S. N.M] 


Acroricnus stylator excelsus (Cr.) and A. stylator junceus (Cr.) differ 
i 


from each other by two color — The hind femur is broadly 
fulvous basally and the - nd tibia black apically in excelsus, where 
in junceus the hind f is setiriity jack or with only a narré 
of fulvous at the hao ool the hind tibia entirely yellow 
the amount of variation observed in the width of the fulvous 
the base of the hind femur in excelsus, specimens undoubtedly exi 

ith only a narrow fulvous ring as in junceus. The above specimen, 

ich bears a fulvous ring narrower than in typical excelsus and broader 

dias in junceus, may therefore be considered an intergrade between 
excelsus and my theoretic concept of typical axilaris 


Acroricnus stylator edwardsii (Cresson) 


1878. Linoceras Edwardsti Cresson, Proc. Acad. Nat. § Phila. p. 365 
nale, California, H. Edwards, A.N.S.P 

1887. L. Edwardsii Cresson, Trans. Amer. Ent. Soc. supp! 1., p. 198. 

1902. Osprynchotus edwardsti Dalla Torre, Cat. Hymen. 3: 598 (syn 

1944. Acroricnus edwardstt Townes, Mem. Amer. Ent. § 1}: 207. 


Tergites partially yellow. 

A composite description of this subspecies, based upon the study of 
twenty-one females and seventeen males, follows. 

Female.—Black; antenna yellowish to fulvous below, fuscous above, 
and with a yellowish annulus; scape beneath, anterior and posterior 
orbits, face, clypeus, labrum, mandible, pronotal collar, irregular 
spots on pronotum and mesoscutum, tegula, line beneath, rarely patches 
on mesopleurum, s tent, postscutellum, area behind rear wing, 
spot on metapleurum, usually large portion of propodeum, often spot 
on hind coxa, usually most of four anterior coxae, usually all of hind 
tibia, and usually almost all 7 the abdomen, yellow; hind femur yellow 
with the apical half or less blackish, sometimes entirely yellow and 
rarely only narrowly vellow at the base. oe 

Male. " ike female except propodeum, metapleurum, area 
rear wing, and hind coxa often without yellow markings; base 
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femur only narrowly yellow basally; apical black spot on hind tibia; 
apical tergites usually entirely black. 

The known range of this subspecies extends from central California 
north to southern Oregon. It has been collected from late April to 
mid-August 


Acroricnus cubensis (Cresson 


1865. Cryptus cubensis Cresson, Proc. Ent. Soc. Phila. 4:21. (Type: female, 
Cuba, A.N.S.P.). 
1910. Acroricnus cubensis Roman, Ent. Tidsk. 31: 143. 


Dull yellowish shaded with dusky; petiole and first few abdominal 
segments black basally; hind tibia black apically; wings yellowish hyaline, 
slightly dusky apically 

Female.—Forewing averaging 11.5 mm. Matte, densely clothed 
with short golden pubescence; face coarsely and densely punctate 

edially, densely but finely punctate laterally; clypeus twice as broad 
at apex as long and not so densely punctate; malar space almost equal 
to basal width of mandible, finely and densely punctate; frons slightly 
concave and densely punctate; temples moderately receeding, more 
sparsely and finely punctate than face; occipital carina high and thin, 
abruptly tapering almost to obscurity at junction with hypostomal 
‘arina, which becomes broadly expanded beyond junction; junction of 

irinae at a distance greater than two times the basal width of the 
mandible before the mandible; thorax coarsely and densely punctate, 
inely and irregularly striate on the sides; prepectal carina short, not 
curved forward at its upper end; apical half of propodeum irregularly 
striate; furrows behind basal carina of propodeum and those separating 
propodeum from metapleurum not especially deep nor strongly foveolate; 
sterior face of propodeum slightly concave; inner spur of hind tibia 
t more than half the length of the basi-tarsus. 

Dull yellowish; antenna fulvous, dusky above and at tips and with 
yellowish annulus; pronotum, mesoscutum, and mesopleurum with 
dusky stains; mesosternum, base of propodeum, base of metapleurum, 

‘oxa beneath, hind trochanters, broad band near apex of hind 
and apex of hind tibia black; petiole and first few abdominal 
black basally, shading through dusky to yellowish at apices, 

ng tergites shading from dusky or somewhat rufous to yellow- 


wings yellowish hyaline, apical margins slightly dusky; 


} 


apice 
1 tarsi dusky apically 
Male.—Forewing averaging 11 mm. Like female except that the 
abdominal tergites are basally blacker. One male specimen in the 
tion of the U. S. National Museum has hind coxae entirely yellow. 
This species has twice been recorded as a parasite of Sceliphron 
caementarium (Drury 
Specimens have been taken at Cienfuegos, Santiago de la Vegas, 


and ‘‘La Havane,’’ Cuba 
Acroricnus tricolor n. sp 
Mesoscutum rufous 


Female.—Forewing averaging 11.0 mm. Somewhat shining, clothed 
with short golden pubescence; face coarsely and densely punctate 





1950} Mitchell: Acroricnus in America 261 


medially, densely but finely punctate laterally; clypeus twice as broad 
at apex as long and not so densely punctate; malar space almost equal 
to basal width of mandible, finely and densely punctate; temples 
moderately receeding, more sparsely and finely punctate than face; 
occipital carina high and thin and equal to height of hypostomal carina 
at junction with hypostomal carina which tapers gradually to base 
of mandible. Junction of carinae at a distance of about twice the 
basal width of the mandible before the mandible; thorax coarsely 
and densely punctate; prepectal carina short, not curved forward 
at its upper end; side of prothorax and apical portion of propodeum 
irregularly striate; furrow behind basal carina of propodeum and 
those separating the propodeum from the metapleurum not especially 
deep nor strongly foveolate; posterior face of propodeum more or 
less flat; inner spur of hind tibia not more than half the length of the 
basitarsus. 

Head rufous; orbits, labrum, and palpi, yellowish; stemmaticum, 
frons, and tips of mandibles, black; antenna fulvous, fuscous above 
and with yellow annulus; prothoracic collar, tegula, upper posterior 
margin of prothorax, scutellum, postscutellum, scutellar carinae, large 
irregular mesopleural spot and area behind hind wings yellow, the rest 
of the thorax black except that the prothorax and mesoscutum are 
rufous; propodeum black at base and broadly yellow on apical third 
excepting a small black spot at base of petiole; petiole and base o! 
second abdominal tergite black; postpetiole yellow and apex of following 
tergites broadly yellow; base of all abdominal tergites beyond second 
dull rufous; ovipositor mahogheny, its sheaths black; anterior coxae 
and trochanters yellow tinged with black; four posterior coxae and tro- 
chanters black, the latter of the mid-leg tinged with yellow; femora, 
tibiae, and tarsi yellow, excepting posterior half of hind femora and apex 
of hind tibiae which are black and ventral area of mid femora i 
terminal segments of hind tarsi which are fuscous; wings yellowish, 
smoky apically. 

Male.—The forewing of the only male available to the author 
measures 12.5 mm. It differs in color from the females by the yellow 
annulus of the antenna being obscure, face and mandible yellow, 
propleurum black, and the yellow margin before the mesoscutum broad 

Holotype.—2, Port au Prince, Haiti, Aug. 1927, G. N. Wolcott 
[U. S. N. M. no. 58818] 

Allotype ", Rio Piedras, Puerto Rico, 4-[X-23, [U. S. N. M.] 
(parasite of Eumenes abdominalis of authors = confusus Bequaert 
& Salt). 

Paratypes.— 2, San Domingo, G. N. Wolcott, [U. S. N. M.] (para- 
site of Sceliphron caementarium (Dru.) ) ?, Cape Haitien, Haiti, 
7-VII-31, Kislhuk & Cooley [Mitch.]. 





STUDIES ON AEDES VEXANS (MEIG.) AND AEDES 
STICTICUS (MEIG.), FLOOD-WATER MOSQUITOES, 
IN THE LOWER COLUMBIA RIVER VALLEY 


M. GJULLIN, W. W. YATES, ann H. H. STAGE, 


U.S. D. A., Agricultural Research Administration, 


f Entomology and Plant Quarantine 


The annual spring floods of the Columbia River usually inundate 
thousands of acres of open and wooded lowlands along its borders below 
Bonneville Dam for a distance of about 60 miles or more up and down 
the river from Vancouver, Wash., and Portland, Oreg. The Willamette 
River floods smaller areas for about 15 miles above the point where 

joins the Columbia, and considerable backing up of water occurs 

he mouths of smaller tributaries in this region. The area that 

above the site of the Bonneville Dam before it was built is 
anently covered with water (Stage, 1943). 

hese flooded lowlands are partially wooded with willows 

iwoods and serve as ideal breeding places for the floodwater 

ledes vexans (Meig.) and A. sticticus (Meig.). These 

a serious pest during June, July, and August, and mosquito- 


work has been carried on for many vears by the city of 


and by Multnomah County, Oregor Control measures 
he use of larvicides, the clearing of brush, and the construction 
hanges in the region have resulted from 


ng sand along the shores. 


EGGS 

Description and development ledes vexans eggs are spindle-shaped 
1 usually symmetrical, with black faintly reticulated shells. They 
from 0.61 to 0.645 mm. in length and from 0.18 to 0.215 mm. in 
1. sticticus eggs are almost straight along one side and have 
bulge slightly beyond the center on the other side. They 
0.51 to 0.61 mm. in length and from 0.2 to 0.215 mm. in 

1 is black and reticulated. 
on embryo development of eggs was obtained by 
g and examining 125 eggs (out of a lot of 300) laid by several 
aged females. The females were taken in nature in August and given 
lood meals after they were caged. Partial development of the embryo 
was observed in some of the eggs on the first day after they were laid, 
lin Sl percent of the eggs that were 1 to 3 days old. Development 


nplete in 9 percent of the eggs 4 to 6 days old in 75 percent of 


( 
1 
t 
i 


SS 
S to 10 days old. In one lot of eggs laid by three females, 
percent were completely developed on the thirteenth day. 
were undeveloped or only partially developed. 
lot of 22,000 Aedes vexans and 2,650 A. sticticus 
eggs were dissected 10 to 12 days after they were laid. These eggs 
were laid in ci in the laboratory by females taken in nature after 
they had fed on blood from a horse. The number of completely devel- 
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oped embryos ranged from 56 to 82 percent of the total for vexans 
eggs laid from June 25 to August 25, and from 61 to 75 percent for 
sticticus eggs laid from July 10 to August 7 

The eggs of both these species hatch as soon as the embryo has 
completed its development. Larvae have been hatched from Aedes 
vexans eggs 3 to 5 days after they were laid in the laboratory. 

Conditions required for hatching —Gjullin et al. (1939) found that 
eggs of Aedes vexans and A. sticticus (=aldrichi Dyar and Knab) would 
not hatch in tap water or in water taken directly from the Columbia 
River, and that the eggs would hatch readily in willow-leaf infusions 
made with = water and in water containing small amounts of certain 
amino acids and potassium sheseluine: Asparagine and glycine were 
the most diecive ‘of these amino acids. In later studies Gjullin et al 
(1941) found that the eggs hatched because of a secre of the dis- 
solved oxygen in the water of these infusions and solutions. In the 
laboratory this was easily accomplished by the reducing action of 
bacteria, yeasts, and molds in asparagine-phosphate solutions, and 


the oxidation of ria nic tissues, such as those in carrots and potatoes 
hing 


Mechanical or chemical removal of oxygen also caused hatching. 
Further experiments with the eggs of these species have shown that 
] 


he reduction of the dissolved oxygen in water is the chief factor govern- 
1 


ing hatching in na . In tests with eggs of Aedes vexans placed 
' 


the surface of the soil and also 3 inches above the soil surface of a flooded 


e eggs hatched at soil le and 28 percent 


soil sample, SO percen 


t 
in the water in 6 hours. Evidently the maximum reduction of oxygen 


where 


takes place most quickly on, or just below, the surface he soil 
the eggs are laid. 

Tests were also made letermine whether other subst: n 
water which had been in contact with the soil n ight be responsible 
for the hatching of the eggs. A funnel equipped with a stopcock at 
the bottom and lined with a cloth filter was filled with soil and 2 lus and 
overed with water. After 3 hours the water was drawn off at the botton 
of the funnel. A portion of this water was aerated by sucking air hrough 
it with a suction pump. Twenty-five Aedes vexans eggs placed in 
weighed cloth bags were then added, and aeration was continued for 
3 to 12 hours. The eggs were then removed and the percentage of 
hatch was noted. Of the 300 eggs used in these tests only 10 percent 
hatched, whereas in water from the same funnel, which had not been 
nieened: 2 75 percent hatched. From these tests we believe that most 0 
the eggs laid in nature by this species are stimulated to hatch by 
reduction of the oxveen in the water. The amount of oxygen reduc siese 
required to cause hatching in nature will undoubtedly vary with temper- 
ature and other factors. In the laboratory hatching began when the 
oxygen was reduced to about 4 parts per million, but further reduction 
is usually necessary before all the eggs wa hatch 

In temporary floods which cause hatching of Aedes vexans and 4. 
sticticus eggs in nature, the newly hatched larvae are found only 
hallow, quiet waters. No hatching occurs in running water, and lit tle 
or no hatching in areas that are quickly and deeply flooded. T1 
onditions are unfavorable for the reduction of oxygen by bacteria and 
organic material, and the exchange of water at the soil su 


mé 


1ese 


il surface prevents 
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appreciable lowering of the oxygen content. Therefore, the reductior 
of dissolved oxygen in the water serves as a regulating mechanism, 
which insures that the eggs will hatch only in a favorable environment 
of shallow water having an abundance of food material for the larvae 

In the Columbia River Valley the eggs of Aedes vexans and A. 
sticticus are dormant and will not hatch when they are flooded during 
the winter months. Apparently winter dormancy is caused entirely 
by low temperatures, because complete hatches of winter dormant 
eggs have been obtained consistently from soil samples taken in mid- 
winter and kept at 100°F. for 48 hours before flooding. A temperature 
of 70° to 80°F. for 7 to 10 days is equally effective in breaking the 
dormant cycle during this time of the year. When the eggs first become 
dormant in the fall months higher temperatures are not effective in 
breaking the dormant cycle. Data which were accumulated in a study 
of the survival of the eggs of these species in nature (Table I) showed 
that more than half of the eggs were dormant in September and that a 
temperature of 70°F. for 2 to 4 weeks caused only a slight increase in 
the numbers that hatched. Reduced daylight in the fall and winter 
months appears to have no effect on the dormancy of the eggs of these 
species. 

Data on between temperature and egg dormancy 


were obtained from soil samples taken in nature. Six samples consisting 


of about 2 quarts of soil ard debris per sample were taken each week 


from April 1, 1936 to June 30, 1947. The samples were flooded at 
outdoor temperatures, and the larvae that hatched were counted 
The soil was then brought into the laboratory, where it was dried and 
reflooded at room temperature until no further hatching occurred 
The percentage of hatch in the first flooding was based on the total 
numbers of larvae hatched. This percentage represents the eggs that 
would have hatched in nature if the areas had been flooded at that time 
No eggs hatched in these samples at outdoor temperatures during the 
winter months. The eggs of these species are completely dormant 
when temperatures remain below 45° to 50°F. The relation between 
temperature and percentage of hatch is shown for the fall months of 
1936 and the spring months of 1937 in the graph in figure 1. During 
the spring of 1937 complete hatches of the eggs in the soil samples did 
not occur until Jute 8. The Columbia River began to flood these 
areas about May 12, wl many of the eggs were still dormant. The 
date on which complete hatching occurs varies with the spring temper- 
atures of each season. This point was reached by May 8 in 1939 and 
by April 18 in 1941 

Partial hatches of the eggs in the areas flooded by the Columbia 
and Willamette Rivers frequently occur in nature. They are caused 
both by the partial winter dormancy of the eggs and by rapid rises of 
the rivers, which flood the egg-beds deeply and prevent sufficient 
reduction of oxygen for hatching. Many viable eggs have been recovered 
from the soil under the water in these areas several weeks after they were 
flooded. Additional hatches occur in these egg-beds if the flood waters 
recede for a few days and then rise and cover them again 

Effect of flooding on hatching.—The time required for eggs of these 


species to hatch after they have been flooded varies with the degree 
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of dormancy and with the temperature of the water at the time of 
flooding. For example, hatching began in 1 hour in soil samples taken 
in May and flooded with water at a temperature of 70°F. Soil samples 
flooded in April with water at 70° produced a hatch of 34 percent 
during the first hour and 88 percent in two hours. 

Only a small percentage of Aedes vexans and A. sticticus eggs hatch 
when water stands over the eggs continuously from late winter through 
the spring and summer months. Soil samples containing the eggs of 
these species were flooded under outdoor conditions in January and 
March, while the eggs were still in a winter dormant condition, and kept 
under water until May. Only 2 percent of the vexans and 6 percent 
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Fic. 1. Percentage of Aedes vexans and A. sticticus larvae hatching from the 


first flooding of soil samples under outdoor temperatures. No hatching occurred 
at outdoor temperatures from October 26, 1936, to March 10, 1937. 


of the sticticus eggs hatched during this period. These percentages 
were determined by draining, drying, and reflooding the samples after 
May 1. In April, rising temperatures ended the winter dormant 
period of eggs in nature, and soil samples taken from the egg beds late 
in the month produced 100 percent hatches in the first flooding. 

These results were confirmed by observations made in one instance 
in nature, where accumulated rainwater stood over a heavily infested 
egg-bed from January until the latter part of April. During this time 

1 estimated 1 percent of the eggs hatched. This small hatch under 
these conditions may have been due to insufficient reduction of the 
oxygen in the water or to continued dormancy of the eggs. Areas 
flooded in nature at this time produced hatches of 100 percent. 

Distribution.—Studies of the distribution of the eggs of these species 
in the Columbia River Valley have been made by taking 2-quart soil 


nples from many areas. Large variations in the numbers of eggs 
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found in contiguous areas frequently occur, and these variations must 
be considered to avoid serious error when this method of sampling is 
used. This variation was studied on several small uniform plots in 
different breeding areas. The current season’s growth of weeds an 
grass was the only vegetation on these plots. Each plot was divided 
into 25 divisions and a 6 by 6 inch sample was taken from the center 
of each of the divisions. The number of larvae that hatched from 
samples taken within 2 feet of each other ranged from 0 to 139. The 
variable distribution of eggs obtained in three typical plots is shown 
in figure 2 

The zero point on the Willamette River gage at Portland is 1.15 
feet above sea level. The normal Columbia River level is about 5 feet 
on this gage, and during the period from 1939 to 1947 the maximum 


floodwater Aedes obtained fror 
nt to the Columbia River. 


height has been 24.8 feet. Eggs of Aedes vexans and A. Ssticticus have 
been found on all levels flooded by the river between its 8-foot and 25- 
foot stages. Relatively small numbers of eggs are present below the 
10-foot level, probably because of the annual spring floods of the river. 
These floods recede slowly and the levels below 10 feet are not exposed 
and sufficiently dried until in the fall when the mosquitoes have been 
greatly reduced in numbers. Therefore the bulk of the eggs of these 
species are laid on ground flooded between the 10- and 20-foot levels of 
the river. Relatively few eggs are laid above the 20-foot level. 

The extremely high flood crest of 30.5 feet at Vancouver in June, 
1948, inundated large areas that are not normally flooded. A survey 
extending 70 miles downstream along the banks of the Columbia River 
showed that these flooded areas contained few mosquito eggs. Larvae 
were found in small numbers in a few areas only. These were all in 
creek bottoms except in one instance. The predominating species 
were Aedes sticticus and A. cinereus. 

The eggs of Aedes vexans and A. sticticus are laid in various places 

have | found in moss growing on trees, logs, and concrete 
1 al rotten logs. Ten out of 30 samples of moss 


looded, and 3 out of 5 samples of rotten wood 
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contained viable eggs. All of these samples were taken within 2 feet 


of the ground. The eggs may have been deposited after the flood 
waters had completely receded or while the water was still close to the 
height at which the eggs were laid. Samples taken at higher elevations 
were negative. Eggs of both species were found in these materials, 
but verans eggs predominated. 

Within the levels flooded by the rise of the rivers, more eggs were 
found in swales, pot holes, and gullies than on level ground and ridges. 
Ground of a loam texture with either dead or live vegetation, or both, 
is preferred to bare areas exposed directly to the sun and wind. Eggs 
are not found on bare sandy soil where there is little or no covering 
of vegetation and humus. 


Fic. 3. Typical wooded area in the lower Columbia River Valley 
where large numbers of Aedes vexans and A. sticticus eggs are laid 


The numbers of eggs in open areas that were grazed or had a normal 
growth of grass and weeds, and in adjoining patches of woods with vary- 
ing amounts of trees and brush, were obtained from a series of soil 
samples taken between the 8- and 16-foot river levels. It was estimated 
that the wooded areas of the type shown in figure 3 comprised 12 percent 
and the open areas 88 percent of the total area. The wooded sections 
contained 84 percent of the eggs per unit area and the open sections 
16 percent. Because of the greater extent of open area, the total 
number of eggs in the two types of areas was approximately equal. 

Clearing breeding areas of brush, fallen logs, and debris was done 
originally to facilitate the movement of control crews and the application 
of larvicides, but these clearing operations have partially or completely 
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stopped mosquito egg deposition. However, unless these operations 
are maintained by grazing or by reclearing at intervals of two or three 
years, the areas are soon covered with brush and vegetation and become 
infested. 

The maximum height of the flood crest of the rivers depends upon 
the snowfall several hundred miles upstream and varies from year to 
year. Crests of 20 to 24 feet occur every few years. Frequently 
these crests are followed by a series of years of low water; so that eggs 
of Aedes vexans and A. sticticus which are laid at higher levels may not 
be flooded for several years. The percentage of eggs that survive 
during such periods determines the size of the mosquito population 
when the next highwater flood occurs. 

Survival in nature.—Data on the length of time that Aedes vexans 
and A. Ssticticus eggs survive in nature were obtained by Gjullin and 
Yates (1946). Top soil containing large numbers of eggs was transferred 
from a willow swale to nearby higher ground above the flood level of 
the river. The topsoil in a cage 2 feet high and enclosing 208 square 
feet of ground was removed to a depth of 2 inches. A %-inch mesh 
screen was laid down on the ground and a 16-mesh screen was used for 
the sides and the removable roof section of the cage. The soil containing 
the eggs was well mixed and placed in the cage to a depth of 3 to 4 
inches. The screen at the bottom of the cage prevented moles from 
burrowing up through the soil containing the eggs, and the 16-mesh 
screen prevented mosquitoes from laying additional eggs on the soil 
after it had been placed in the cage. 

Twelve samples of soil from this cage were brought to the laboratory 
and flooded in June and September of each year. Half the samples 
were flooded at once, and half were left at room temperature for 7 days 
before they were flooded. After the larvae had been counted, the 
samples were dried and reflooded until no further hatching occurred. 
The percentage of each species present in each sample was determined 
on the basis of 20 larvae taken at random from the sample. The total 
yearly hatch of each species is shown in Table I. 

A contint eo decline in the average hatch per sample of both Aedes 
vexans and A. sticticus eggs occurred from 1935 to 1937. The decline 
n the se ti ‘rs of viable vexans eggs continued in 1938, but there was 
a sharp rise in the number of viable sticticus eggs. In 1937 a hole 
torn in the cage, accidentally, and when the cage was visited again i in 
June 19; 38, many mosquitoes were on the wing. Females of A. sticticus 
had apparently entered the cage through the opening and laid additional 
eggs. Data on Sticticus eggs from samples taken in the cage from 1938 
through 1941 are therefore based on eggs laid by the females which 

tered the cage in 1937. 

A similar experiment was initiated in July 1944. Soil containing 
eggs of these species laid after July 1943 was placed in a second cage 
in another location in 1944. Twelve samples of this soil were flooded 

July of each year. Large numbers of eggs were present in this soil 

two years, but very few were found in the third year. The total 

ly } hes for 1944, 1945, and 1946 were 8,241, 8,925, and 1, respec- 
edes vexans, and 9,299, 7,231, and 4 for A. sticticus. 
ts indicate that eggs of both species will survive in large 
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numbers for two or three years and that small 1 numbers of eggs may 
survive for four years. 

Effect of drying on viability.—The effect of drying on the viability 
of Aedes vexans and A. sticticus eggs was studied by Yates (1945). 
Top soil containing eggs of these species and 36 percent of moisture 
when it was collected was stored in a dry basement room. It was 
thoroughly mixed at intervals during the year, and 1l-quart samples 
were tested for hatching and for moisture content. The numbers of 


TABLE I 


TotraL NUMBER OF Aedes vexans and A. sticticus LARVAE HATCHING FROM 12 SAMPLES 
oF Sor. TAKEN IN JUNE AND SEPTEMBER OF EACH YEAR FROM A 
CAGE ESTABLISHED IN May, 1935 


SAMPLES FLOODED SAMPLES DRIED BEFORI 
IMMEDIATELY FLOODING 


June September une Sept 
Aedes vexans 


787 
184 
33 
7 

0 

0 


1,011 
Aedes sticticus 


1935 101 
1936 7 28 
1937 3 
1938 7 126 
1939 95 347 
1940 76 6 
194] . 0 


Total 3,213 611 


viable eggs were gradually reduced as the soil dried out, and 
remained after 9 months, when the moisture content of the soil 
fallen to 2 percent. 

Effect of placing egg-free soil over soil samples containing eggs.—The 
effect of placing layers of egg-free soil of varying thickness over soil 
samples containing eggs was studied in the laboratory. These samples 
vere compared with similar samples that had not been covered. Only 
4 percent each of the eggs of Aedes vexans and 4 percent of those of 
A, sticticus hatched in samples covered with ) inch of soil. In samples 
covered with 4 incl 


I 


1 


1 of soil 53 percent of the : ms and 46 percent of 


1 
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the sticticus eggs hatched. Apparently no hatching occurred when eggs 
were covered with an inch or more of soil. Samples 2 or 3 inches 
deep that were flooded several times until there was no further hatching 
produced large hatches when they were turned over. Loose soil and 
debris which might accumulate over eggs in nature probably would not 
prevent them from hatching, since the material would be light and have 
a tendency to float when flooded. 

Predators.—Several species of Coleoptera have been shown by Stage 
and Yates (1939) to be predaceous on Aedes mosquito eggs laid in the 
areas flooded by the Columbia River and in mosquito-breeding areas 
in the Cascade Mountains. The beetles from these areas were gathered 
and placed in the laboratory in jars containing soil, humus, and leaves. 
Pill boxes containing eggs were placed under the leaves. The following 
carabids destroyed 8 to 15 eggs per individual per week: Trechus chaly- 
beus Dej., Agonum pusillum (Lec.), Pterostichus algidus Lec., and 
Bembidion sp. Several other species of this family destroyed 2 to 6 
eggs per individual per week while others did not destroy any. Species 
of beetles from the families Endomychidae, Staphylinidae, and Dytis- 
cidae were not predaceous on the eggs. 


AQUATIC STAGES 


Time and conditions required for development.—The time required 
for development of the aquatic stages varies with temperature and 
food conditions of the water. In the laboratory, at a constant temper- 
ature of 80° F., both Aedes vexans and A. sticticus larvae reached the 
fourth instar in 3 days, began pupating on the fifth day, and completed 
pupation on the sixthday. In nature, development requires 10 days to 
3 weeks, depending on temperature. Larvae that have pupated in 
cold and rainy weather have remained in the pupal stage for as long as a 
week. A few hours of clear weather and a slight rise in temperature 
have then caused complete emergence in a short time. 

The waters in which the larvae develop in this region are nearly 
neutral. Over a three-year period a series of pH determinations of 
water from breeding areas ranged from 6.4 to 7.3. The average for 
all determinations was 7.1 

When waters in swales and gullies rise to 4 feet or more, most of the 
larvae migrate or are carried by currents or wave action to the margins 
or to other shallow areas where the water is warmer and contains more 
food. In a swale where the water was rising rapidly, a group of larvae 
were observed wiggling steadily toward shallower water at the rate of 
214 feet per minute. 

Predators.—Predaceous insects destroy a few Aedes vexans and 
A. sticticus larvae and pupae, but usually they are of little importance 
as a control measure. However, laboratory experiments in which a 
number of local predaceous insects were fed mosquito larvae showed 
that many larvae could be destroyed if predators were numerous. 

Other predators that were observed attacking the larvae of these 
species were chironomid larvae of the genus Palpomyia. These larvae 
penetrated the unchitinized portion between the eighth segment and 
the air tube and sucked the liquid from the body of the larvae. A 
flatworm, Palmaria maculata, attached itself in various places on the 
larvae and destroyed one or two larvae a day 
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Attempts to establish colonies of the top minnow, Gambusia patruelis 
Baird and Girard, in permanent ponds in the lower Columbia River 
flood plain have not been successful. The spring rises of the river 


TABLE II 


SEASONAL ABUNDANCE OF MosQuiTogs, ESPECIALLY Aedex vexans AND A. Sticticus, 
AS SHOWN BY COLLECTIONS IN A NEW JERSEY Type Licut TRAP 


MaxImMuM HEIGHT 


AVE 3E DAIL ; . . 
AVERAGE DalLy CATCH cr treee Conn 


Days 
YEAR MontH OPER- 
ATED 
A. A All Height 
vexans | sticticus | Species feet Date 


1932 July.. é 7 { 26 20.6 May 25 
August. ; 2.5 10.3 
1934 July 2 
August. 


1938 June 
July 
| August.. 
September 


1939 June 
July 
August. 
September 


1940 | July 
| August. 
| September 


June.. 
| July 
| August. 


1942 July 
August. 
| September 
| October. 


1944 June 
July 
August 


July 
August. 
| September 


1946 July 
August. ‘ 22 
September. 10.4 


9» 





flooded the ponds and scattered the minnows so that many of them were 
destroyed by predaceous fish. When the flood waters receded, the 
predaceous fish left in the ponds soon destroyed the minnows that 
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Gambusia are of some value for controlling Anopheles, 
and Culiseta mosquitoes under conditions found in this area, 
ittle or no value for controlling Aedes vexans and A. sticticus. 


ADULTS 
Light-trap collections—A New Jersey type light trap was operated 
n a mosquito-breeding area near Portland in 1932 and 1934 and from 
1938 to 1946. The collection data are given in Table II. Some 
control work was carried on during all these years except in 1938. 
This year is therefore typical of the numbers of these mosquitoes 


that develop when the river flood stage reaches 20 feet. The relatively 


he sex ratio of a mixture of Aedes vexans 


+ 11 
aken in net collections. 


1S these species that develop when the crest of the 
is indicated by the records for 1941 and 1944 when the 
was 9 and 11 feet respectively 


Seasonal variation of sex ratios.—Information on seasonal variation 
‘ ratios was obtained in a study of 14,944 adults taken in net collec- 
three breeding areas. The mosquitoes were not separated as 


d rures given represent a mixture of Aedes vexans 


yntinued increase in the ratio of males to females 
lays after the last emergence in these areas. 
‘ due to a rapid dispersion of the f 
numerous than females in these ¢ 
me less numerous. This change 
a4 


a eretuy { } ¢ 


1 ry. 
iOngeVvilty OF e Temaies Che 
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average seasonal variation in the ratio of males and females is shown 
in figure 4. 

Range and height of flight—General observations have indicated 
that the maximum flight range of these species may be 25 to 30 miles 
Stage et al. (1937) recovered an Aedes vexans female 3 miles from the 
point where it was stained, and several A. sticticus females 5 miles 


from the point of staining. 

A limited amount of information on the height at which Aedes 
vexans and A. Sticticus mosquitoes fly was obtained in two different 
areas along the Columbia River. The population of these species at 
ground level and at 20 and 30 feet above ground level in trees was com- 
pared on the basis of ten minute collections of females. The collections 
were made on the collector’s clothing with a chloroform tube. A. 
vexans Was annoying at ground level, but it was not found at the 20- 
and 30-foot levels. <A. sticticus was about one-third as numerous at 
the 20- and 30-foot levels as it was on the ground. 

Longevity.—Few females of Aedes vexans lived more than 100 days 
in this region and the maximum age of males was about 90 days. The 
maximum age for sticticus females was about 94 days and for males 
about 65 days. A. vexans females have lived 78 days in laboratory 
cages. 

Night-biting habits —Information on the night-biting habits of 
Aedes vexans and A. sticticus was obtained in ten-minute collections 
made at hourly intervals by two men on the nights of July 24 
and August 7, 1933. These collections were also made with chloroforn 
tubes. The average number of mosquitoes taken ranged from 20 to 61 
The largest number takeh at one time was 98 in the July collection 
at 7 p.m. The smallest average number of the two species was taket 
at 3 a.m. During the hours of daylight and partial daylight fron 
6 to 8 a.m., the catch consisted of 42 percent verans and 54 percen 
sticticus. During the hours of complete darkness from 9 p.m. to 4 a.m., 
69 percent vexans and 31 percent sticticus were taken. In eight daylight 
collections in this same area from July 8 to August 15, 42 percent 
vexans and 58 percent sficticus were taken. It is apparent that sticticus 
bites considerably less at night than in the daytime and that there is 
little change in the biting rate of verans. The reduction in the biting 
rate of sticticus at night may be due either to darkness or to lower 
temperatures. The results of night tests are given in Table III. 

Color preference.—The relation between clothing colors and biting 
rate of Aedes sticticus was studied by Gjullin (1947). He found that 
this species preferred black, blue, red, brown, green, yellow, and white 
in the order named. Black was almost three times as attractive as 
white, and more than twice as attractive as yellow to this species 
The color preferences of sticticus followed the same sequence as the 
spectral reflectance values of the test colors in a wave-length range of 
254 to 750 millimicrons. This correlation suggests that this species 
lacks the ability to distinguish colors, and that colors are chosen on tl 
basis of their spectral reflectances 

Egg laying.—Matings of both Aedes vexans and A. sticticus adults 
and the production of viable Aedes sticticus eggs were obtained in a 
34 by 34 by 36 inch cage in which the two species were confined in the 


+ 


iC 
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laboratory. The temperature was kept at 72° F. and the humidity 
at 70 percent. Light supplied by one window in the rearing room 
was supplemented at times by two 200-watt shaded ceiling lights. 
Females were given blood meals on a rabbit, and males were fed raisins 
and sugar solutions. Additional mosquitoes reared from soil were 
added from time to time to maintain a colony of approximately 200 
females. Approximately 1,900 sticticus eggs were laid by this colony 

the month of March, of which about 78 percent were viable. Few 
vexans eggs were laid, and only a small percentage were viable. 


TABLE III 


AVERAGE NUMBER OF Aedes vexans AND A. Sticticus MosouiroEs! COLLECTED IN 
10 Minutes AT HOURLY INTERVALS ON JULY 24 AND AuGustT 7, 1933 


AVERAGE NUMBER TAKEN 
Time TAKEN TEMPERATURE °F. ee Ea 2 SY beer Ge) 


A. vexans A. sticticus 


5-78 24 29 
2-72 21 37 
70-70 25.! 19 
67-68 18 8 
64-65 17 6 
61-65 22 1] 
59-65 13 
58-60 19.5 
56-58 17 
56-58 15 

55-57 16 
45 55 57 14 


'Thirty-three Aedes cinereus Meig., 11 A. varipalpus Coq., 4 Anopheles puncti- 
pennis Say., 1 Culex pipiens L., and 13 C. tarsalis Coq. were also taken in these 


collections 


In the course of a month approximately 700 Aedes sticticus eggs 
were laid by 75 females confined in a metal cylinder 9 inches high and 
10 inches in diameter, which was placed on end and covered with cheese 
cloth. The eggs were deposited on moist cellucotton, which was 
placed in dishes in the cages. Many viable eggs were also obtained 
from a colony of 30 females and an equal number of males when they 
were confined in this type of cage and fed citrated beef blood to which 
12 per cent of cane sugar had been added. The mosquitoes were fed 
by placing pieces of cellucotton dipped in blood on the cheesecloth 
top of the cage. Males also fed on the sweetened blood. 
1d A. sticticus females which have mated in nature 
readily lay eggs in laboratory cages if given blood meals. The average 
number of eggs laid by 214 vexans under these conditions was 43, and 
the largest number laid by one female was 144. The largest number 
laid by a sticticus female was 96, and the average number laid by 52 
females was 22. Caged adults usually lay eggs from 5 to 10 days 
after they have been given a blood meal. No records are available of 


Aedes vexans at 





Orr 
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any Ssticticus laying more than one batch of eggs, but several rexans have 
laid from two to four batches. 

Blood meals were readily taken by virgin Aedes vexans and A. 
sticticus females that were reared from eggs in the laboratory. The 
virgin females of vexans laid from one to four batches of eggs when 
blood meals were given subsequent to the laying of each lot of eggs. 
They averaged 27 eggs per batch. Embryos did not develop in these 
eggs and none of the eggs hatched. No eggs were laid by the virgin 
sticticus females 

SUMMARY 


The annual spring floods of the Columbia River usually inundate 
thousands of acres of open and wooded lowlands along its borders. 
These flooded lowlands serve as ideal breeding places for the flood-water 
mosquitoes, Aedes vexans (Meig.) and Aedes sticticus (Meig.). During 
a period of 18 years a quantity of ecological and biological data was 
accumulated. 
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OBITUARY NOTICE 

Pau. E. TELFoRD passed away at Culver City, California, on January 
1950, due to a heart condition. Born at Idaho Falls, Idaho, May 12, 1922, he 
completed his primary and secondary education in this city. He attended Utah 
State Agricultural College, receiving the B. S. degree in Entomology in June, 1946. 
Following this he continued his study of entomology at Ohio State University, 
receiving his M. S. degree in 1948. He married Alice Gailey of Kaysville, Utah 
in 1945 and they had a son, John Wm. Telford, now three years old. Paul worked 
on bee loss investigations for the Utah Agricultural Experiment Station during 
the summer of 1944 and 1945, and the U.S. Public Health Service in 1946, in Utah 
His field of particular interest was mite taxonomy and collecting bird parasites 
Just before his death he was planning further graduate study in entomology 
southern California.—G. F. Knowlton 
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BOOK NOTICES 


PRINCIPLES OF ANIMAL ECOLOGY, by W. C. AtLeg, A. E. Emerson, O. 
ParK, T. PARK, and K. P. Scumipt. Philadelphia, W. B. Saunders Com- 
pany. ix+837 pp. 1949. Price, $14.00. 

There has been no very good book on the princ iples | of ecology since Elton's 
adel Ecology; and any new book in the area, particularly one by the five distin- 

1ished ecologists of the Chicago Group, would be awaited with anticipation and 
welcomed. The new volume is no such direct statement as Elton’s, but is a treatise 
of a half-million words. Perhaps the publishers got more than they bargained for 
in a new text, and outsiders might be forgiven for raising eyebrows at the idea that 
takes 800 pages to set forth the principles of ecology. Ecology is a widespread 
approach in biology, entering most fields, but it may not ve so large a field as that 
would imply. The principles of ecology are in the book, however, along with a 
ealth of illustrative and supporting material. Whether judged by size or scholar- 
ship, Principles of Animal Ecology is quite a book. 

The first section is a history of ecology, about seventy pages of compressed 
but detailed discussion of the development of the field. While hardly light reading, 
it is a valuable reference section, packed with an amount of material such as is at 
he command of few men in the field. In the second section factors of environment 

The various physical and ap nce — of environment are 
t each about as thoroughly as is readable within the limitations of a 
book. Most of these -~ ipters contain some fe ussion of physical and 
ie al background to make easier their use without other references; and the 
important point is made tl rough the section that these factors do not act in isola- 
on, and that study of one apart from others may lead toerror. The last chapter 
he section deals more briefly with biotic factors of the environment—micro 
limatic fects of vegetation, food relations, and symbiosis. 
For the third section on populations the authors have pooled information from 
an population science, laboratory and field population study, and mathematical 
of theory u nost valu: ible synthesis, well in advance of anything else 
ilable to ecologists Che section does not contain any extended develop- 
mathematics of populations, which would be valuable, if not much 
but has adeq juate discussion of many aspects of 
“aves Open many questions of populations in natural 
ause answers are not to be had at this point. The 
ial aggregations and insect societies summarize ideas in these 
two of the authors are well known for their work. The following 
community treats various aspects of community organization 
metabolism, periodism, and succession. The discussions of strati- 
ccell and that on metabolism of communities may 
pecial praise as the best treatment available of a direction 
| Major plant-animal communities of the 
hapter on biomes and biome-types, the latter being a 
» the convergent communities of different continents 
; of North America, Europe, and Asia 
cology and evolution and is an ambitious blending of 
he union is successful and the discussion a good one 
hapter, however, is an attempt to treat ‘Evolution 
id the Ecosystem'’’ and to show how evolution of 
possible. It is in this chapter that the book 
short of its aims, for the authors can only select some 
ptation and speculate on ‘‘the possibility that interspecies 
supraorganismic units.'’ Species in a natural community 
most complex web of life, and it is only in the minority 
o closely in ~pendent on another single species or combina- 
nge that it is likely to evolve in conjunction with 
it is that organisms must evolve in adaptation 

i il : is no evidence that, except in some symbiotic 

. olution in ‘‘units’’ of more than one species occurs. There is, in fact, 
good evidence that, wit ome exceptions including symbiotes, community units 
inded and organized entities do not exist. This 


nd periodist 
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ecologist, while regarding the community as a system of interacting populations, 
dissents from any assumption of undemonstrated and unlikely supraorganismic 
unity. Moreover, the definition of a major community as ‘‘a natural assemblage 
of organisms which, together with its habitat, has reached a survival level such 
that it is relatively independent of adjacent assemblages of equal rank; to this 
extent, given radiant energy, it is self-sustaining,’’ is not a very useful, operational 
definition. 

Principles of Animal Ecology is a well-written book, free from the jargon- 
juggling for which some of the profession have been noted. This does not mean 
that in vocabulary or content it is designed for the average sophomore. It is 
perhaps too large and advanced a book to serve well as a text for lower-level 
courses. But the book will be a standard reference in ecology in the future, and 
the most valuable single reference work in the field. Its publication is a major 
contribution to ecology, but the value of the book may be expected to extend 
far beyond the profession. It brings together in useful form much of the volu 
minous, widely dispersed literature of ecology. It provides a —— *hensive and 
authoritative reference in wh ich entomologists, taxonomists, and the many other 
biologists who deal with some phase of ecology can find information on their 
ecological problems and others’ work with comparable problems 


R. H. WHITTAKER 


NOTES ON SOME JAPANESE ENTOMOLOGICAL PUBLICATIONS 
The recently established Shikoku Entomological Society has published the first 
issue of its new organ, ‘‘Transactions of the Shikoku Entomological Society,”’ 
which will appear semi-annually. The sixteen pages of Volume I, Number I, 
are devoted exclusively to a paper by Michio Chujo and Yoshihiko Kurosawa on 
“The Buprestidae of Shikoku, Japan (Coleoptera).’’ Forty-seven species are 
treated. The use of English for the title, sub-headings, distribution and host 
plant data, and cited literature permits the use of the material by readers outside 
Japan. The editor is Dr. Tamotsu Ishihara who can be addressed c/o the Entomo- 
logical Laboratory, Matsuyama Agricultural University, Narami-cho, Matsuyama 
shi, Shikoku, Japan. 

The first post war issue of the ‘‘Transactions of the Kansai Entomological 
Society’’ appeared in November, 1949 (Volume XIV, Part 2). Publication had 
been suspended following the release of Volume XIV, Part 1, in February, 1944 
The table of contents and majority of papers are presented in English. Articles 
in the November, 1949 issue cover a variety of subjects. Syoziro Asahina trea 
23 species in ‘Odonata in Sachalin.’’ Kichizo Takeuchi, well known as the editor 
of the entomological journal ‘‘Tenthredo,’’ contributed ‘‘List of the Food-plants 
of Japanese Sawflies.’ ' The longest article, by Masaaki Tokunaga and Syoiti 
Kadowaki is ‘‘Studies on the Life History and Bionomics of Phyllotreta vittata 
Fabricius.’’ In a note on page 6, the editorial committee expresses the desire to 
share its information with foreign workers and to learn of entomological develop 
ments outside Japan. The managing editor is Nobuyoshi Tosaw: ro recent! 
severed his connection with the Takarazuka Insect Museum. He ma yt ve addres 
at Shibakawa, Kotoen, eres Hyogo-Ken, Japan 

‘Tenthredo’’, formerly issued by the Takeuchi Entomological Laboratory, 
has not resumed sailicetion. The Kansai Entomological Society now include 
Mr. Kichizo Takeuchi on its editorial committee and proposes to issue ‘Ter 
hredo”’ irregularly as finances permit. 

“Shin Konchu'’ (New Entomology) is appearing the most regularly of < 
Japanese entomological journal. The Entomological Society of Japan, which 
suspended publication of ‘‘Konchu’’ in August, 1944, has cooperated with the 
Applied Entomological Society and the Hygienic Entomological Society in spon 
soring the new periodical. Twenty-three issues have appeared since publication 
started in April, 1948 ee most recent issue is Volume III, Number 3, March 
1950. Text is entirely in Japanese. The present editor is Dr. Hiroharu Yuasa, 
National Agricultural E xperiment Station, Nishigaharamachi, Takinogawa-Ku, 


Tokyo, Japan. 
Don J. PLETSCH 
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ate Entomologist’s Office, University Farm, St. Paul, 


1-Malek, Albert, Department of Entomology, Faculty of Science, 

Fouad I Univ., Abbassia, Cairo, Egypt. 

Ahrens, Carsten, 3461 Harrisburg Street, Pittsburgh 4, Penn. Odonata. 

ALEXANDER, CHARLES P., Massachusetts State College, Amherst, Mass. 
(F.'20). Tipulidae. 

Alexander, Gordon, Department of Biology, University of Colorado, Boulder, 
Colo. Orthoptera. 

ALLEN, H. W., Box 150, Moorestown, N. J. (F. 40). Tiphiidae, Tachinidae. 

Allen, Theodore, 1125 Logan Street, Muscatine, Iowa. 

Alrutz, Robert W., 304 Harker Hall, University of Illinois, Urbana, II. 

Amos, John M., Virginia Polytechnic Institute, Extension Service, Blacks- 
burg, Va. Coccidae, Cerambycidae. 

Anderson, Lauren D., Citrus Experiment Station, Riverside, Calif. Gerridae. 

Anderson, M. L., Virginia Smelting Co., West Norfolk, Va 

Anderson, William H., Room 429, U. S. National Museum, Washington 25, 
D.C. Coleopterous larvae. 

ANDRE, FLoyp, Iowa State College, Ames, Iowa. (F. '47). Thysanoptera. 

App, Bernard A., 1561 Kenmore Road, Columbus 11, Ohio. Economic 
Entomology 

Archer, Allan F., Museum of Natural History, University, Ala. Arachnida. 

Armstrong, Thomas, Dominion Entomological Laboratory, Vineland Station, 
Ontario, Canada. Scarabaeidae. 

Arnett, Ross H., U.S. National Museum, Division of Insects, Washington 25, 
DC. 

Ashton, Donald F., 2711 Van Dyke Avenue, Raleigh, N.C. Culicidae. 

Assmuth, Rev. Joseph, Fordham University, New York 58, N. Y. Isoptera. 

Atkins, E. Laurence, Jr., University of California, Citrus Experiment 
Station, Division of Entomology, Riverside, Calif. 

Auerbach, Stanley I., Department of Zoology, Northwestern University, 
Evanston, Ill. Centipedes, Chilopods. 


Babers, Frank H., De Neane Drive, Hillendale, Silver Spring, Md. 
Physioloe 

*Back, E. A., Bureau of Entomology and Plant Quarantine, Washington, 
a F. ’38 A silidae, Aleyrodidae. 

Back, Richard C., Department of Entomology, Cornell University, Ithaca, 
es 

BaERG, W. J., University of Arkansas, Fayetteville, Ark. (F. °32). 
Poisonou {rt/ ropods ; 

*Bailey, J. W., 27 Willway Road, Richmond, Va. Myriapoda 

Bailey, Norman S., 16 Neponset Avenue, Hyde Park 36, Mass. Tabanidae, 
l ingidae 

Baker, A. C., Apartado Number 3, Colonia Anahuac, D. F., Mexico. (F. ’29). 


Baker, A. \ ntario Agricultural College, Guelph, Ontario, 


rl 
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Baker, Howard, Bureau of Entomology and Plant Quarantine, Washington 
25, D.C. Apple and Pecan Insects. 

Baker, Walter C., P. O. Box 242, Garden City, N. Y. Toxicology. 

BatcH, R. E., Dominion Entomological Laboratory, Fredericton, New 
Brunswick, Canada. (F. °44). Forest Insects. 

BaLpur, W. V., 308 Entomology Building, University of Illinois, Urbana, 
ll. (F. '40). Entomophagous Insects. 

Ballou, Charles H., Division de Entomologia, Maracay, Edo, Aragua, 
Venezuela. Economic Entomology. 

Balock, John W., P. O. Box 2280, Honolulu 4, T. Hawaii. 

BANKS, NATHAN, 103 Norfolk Street, Holliston, Mass. (F. ‘14, 
H. F. °45). 

BARBER, H. G., 143 East Third Avenue, Roselle, N. J. (F. '30). Hemiptera, 
Lygaeidae. 

BARBER, H. S., U. S. National Museum, Washington 25, D. C. (F.'28). 
Coleopiera. 

Bare, Clarence O., Box 7062, Richmond 21, Va. Notonectidae. 

Barnes, H. F., Rothamsted Experimental Station, Harpenden, Herts., 
England. (F. '37). Cecidomyiidae. 

Barnes, John Warren, Div. of Entomology, University Farm. University of 
Minnesota, St. Paul 1, Minn. 

Barnes, Ralph C., U. S. P. H. S., 605 Volunteer Bldg., Atlanta, Ga. 
Culicidae. 

Barnett, Capt. Herbert C., 0-56236, 406th Medical General Laboratory, 
APO 500, c/o P. M., San Francisco, Calif. 

Barr, William F., Division of Entomology, University of California, 
Berkeley 4, Calif. Buprestidae, Cleridae. 

Barrett, John P., c/o Armour and Company, Department of Chemical 
Research, Union Stock Yards, Chicago 9, Ill. Calliphoridae. 

Barrett, Paul H., 441 W. 2nd Street, Apt. 404, Lexington, Ky. Aquatic 
Insects. 

Barrett, W. L., Jr., 229 Rosemont. Drive, San Antonio, Texas. Diptera, 
Ectoparasites. 

Barro, Manuel, Calle 12 #220, Vedado, Habana, Cuba 

Bartholomai, C. W., P. O. Box 242, Garden City, N. Y 

Batchelor, Gordon Stanley, P. O. Box 175, College Station, Pullman, Wash. 

Bates, Marston, Rockefeller Foundation, 49 W. 49th St., New York 20, 
N. Y. (F. '40). Diptera, Trypetidae. 

BEAMER, RAYMOND H., 1000 Missouri Street, Lawrence, Kansas. (F. '34). 
Homoptera, Cicadellidae 

Beatie, Russel H., Westvaco Chlorine Products Corp., 405 Lexington Avenue, 
New York 17, N. Y. 

Beck, Elmer W., Corn Borer Laboratory, Ankeny, Iowa. Parasites European 
Corn Borer. 

Beck, Stanley D., Department of Economic Entomology, University of 
Wisconsin, Madison, Wis. 

Becker, Edward C., Illinois Natural History Survey, Urbana, Il. Elateridae. 

Beckham, Clifford M., Georgia Agricultural Experiment Station, Experi- 
ment, Ga. 

BEEBE, WILLIAM, New York Zoological Society, Zoological Park, Bronx 
Park, New York, N. Y. (F. '44). 

Belkin, John N., Division of Entomology, College of Agriculture, University 
of California, Los Angeles 24, Calif. Culicidae, Tabanidae. 

BELL, ERNEST L., 150-17 Roosevelt Avenue, Flushing, N. Y. (F. '40). 
Hes periidae. 

Bellinger, Peter F., 30 Homelands Terrace, New Haven, Conn. Lepidoptera. 

Benesh, Bernard, Sunbright, Tennessee. Lucanidae 

Bentley, Gordon M., 141 W. Peachtree Street, Knoxville 15, Tenn 
Orthoptera. 

. Benton, Curtis, 113 Sixteenth Street, N. W., Minot, N. D 

*BEQUAERT, JOSEPH C., Curator of Insects, Museum of Comparative Zoology, 
Cambridge, Mass F. '34). Vespidae, Tabanidae. 

Berg, Clifford O., Department of Zoology, Ohio Wesleyan University, 
Delaware, Ohio. Life Histories of Diptera 
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Berly, J. A., Division of Entomology, Clemson College, S. C. Coccidae, 
Odonata 

Berner, Lewis, Department of Biology, University of Florida, Gainesville, 

Berry, Paul A., United States Embassy, Paris, France. Biological Control. 

Bess, Henry A., University of Hawaii, Honolulu, Hawaii. Ecology, Forest 
Insects. 

BETTEN, CORNELIUS, 177 Woodland Rd., Asheville, N. C. (F. '37). 
Tri hoptera. 

Bibby, F. F., Smithville, Miss. Cicadidae 

Bick, George H., Department of Biology, Tulane University, New Orleans, 
La. Odonata, Culicidae 


38. *Bickley, William E., Jr., Department of Entomology, University of 


Maryland, College Park, Md. Chrysopidae. 

Bigger, J. H., ‘Natural Resources Building, Urbana, Ill. Plant Resistance to 
Insect Attack 

Billings, Samuel C., 8434 Piney Branch Court, Silver Spring, Md. 
Mothproofing. 

BiLsinG, S. W., College Station, Texas. (F. '41). Cerambycidae. 

Birp, Henry, 600 Milton Road, Rye, N. Y. (F. '30). Noctuidae, 
Papatpema 

BisHop, SHERMAN C., Department of Biology, University of Rochester, 
Rochester, N. Y F. 43). Arachnida 

Bisuopp, F. C., Bureau of Entomology and Plant Quarantine, Washington 25, 
D.C. (F. '°28). Ixodoidea, Siphonaptera, Anopleura. 

Bissell, Theodore L., Department of Entomology, University of Maryland, 
College Park, Md. A phididae, Curculionidae. 

Blackburn, Norris D., Department of Zoology and Entomology, Pennsyl- 
vania State College, State College, Pa. Chrysomelidae 

BLANTON, FRANKLIN S., P. O. Box 3391, Orlando, Fla. (F. '46). Trypetidae, 
Otitidae 

Blauvelt, Helen Hayden, c/o William Savey, Lake Road, Ithaca, N. Y. 

BogseL, M. W., R. R. #2, Oxford, Ohio. (F. '43). Heletdae Tendipedidae, 
Chironomidae 

Bohart, George Edward, Box 80, U. S. A. C., Logan, Utah. 

Bouwart, RicHarp M., Division of Entomology, College of Agriculture, 
Davis, Calif F. °47 Strepsiptera, Ves pidae 

Bonhag, Philip F., Asst. Prof. of Entomology, Kansas State College, 
Manhattan, Kans Diptera 

Borror, Donatp J., Department of Zoology, Ohio State University, 
Columbus 10, Ohio F. '43 Odonata 

Boone, Peter, R. F. D. #3, Box 172, Greenhouse Drive, Princeton, N. J. 

Boudreaux, H. Bruce, Department of Zoology, Louisiana State University, 
Baton Rouge 3, La. A phididae. 

BOVING, ADAM G., 221 Rock Creek Church Road, Washington 11, D. C 
Pr. "20, HH. FE. 740 Coleopterous larvae. 

Boyce, A. M., Citrus Experiment Station, Riverside, Calif. 

Boyle, W. Wayne, Department of Entomology, Cornell University, Ithaca, 
Me 
Brapbiey, J. C “ornell University, Ithaca, N. (F. 14). Campsomeris, 

Ves pidae, Scoltidae 
BrapLey, G. H., Department of Public Health, Communicable Disease 
Center, Atlanta, Ga F. '41). Diptera, Culicidae 
Bradley, William G., 2256 Collingwood Avenue, Toledo, Ohio. Parasitu 
Hymenoptera 
Branch, Hazel E., University of Wichita, Wichita 6, Kansas. Chironomidae 
iarvdeé 
Brandhorst, Carl T., 106 Lincoln Street, Seward, Neb. Wasps 
Braun, ANNeTTE F., R. R. #13, Box 41C, Cincinnati 30, Ohio. (F. '24) 
Microlepidoptera, Tri hoptera 
Breakey, E. P., Rt. 1, Box 430, Sumner, Wash. (F. '43 Cicadellidae. 
nd, Osmond P., Department of Zoology, University of Texas, Austin, 
‘halcidoidea, Culicidae 
A., 822 East Eighth Street, Moscow, Idaho. Pea Weevil. 
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40. 
‘47. 


"39. 
33. 


42. 


Brittain, W. H., McDonald College, Quebec, P. Q., Canada 
Homoptera. 

BROMLEY, STANLEY W., Scofieldtown Road, Stamford, Conn. 

A stlidae. 

Brookman, Bernard, Hooper Foundation, University of California, Medical 
Center, San Francisco 22, Calif. Diptera, Culicidae. 

Brooks, George T., Biology Department, Southern University, Baton 
Rouge, La. 

Brower, Auburn E., 5 Hospital Street, Augusta, Maine. Lepidoptera, Catocala. 

Brown, F. Martin, Fountain Valley School, Colorado Springs, Colo. 
(F. '44). Pieridae of the Americas. 

Brown, John H., Administration Bldg., Department of Public Health, 
Edmonton, Alberta, Canada. 

Brown, W. J., Entomological Branch, Department of Agriculture, Ottawa, 
Ontario, Canada. (F. ’40). Coleoptera. 

Bruce, Willis N., 128 Natural Resources Building, Urbana, I]. 

BRUES, C. T., Biological Laboratory, Harvard University, Cambridge, 
Mass. (F. '14, H. F. '46). Hymenoptera. 

BRUNER, S. C., Estacién Agronémica, Santiago de las Vegas, Havana, 
Cuba. (F. 37). Homoptera, Hemiptera of Cuba. 

Brunson, Marvin Howard, Box 150, Moorestown, N. J. 

BrYANT, ELIZABETH B., Museum of Comparative Zoology, Cambridge 38, 
Mass. (F. '43). Arachnida. 

Bryant, Owen, Steamboat Springs, Colo. Coccinellidae. 

Bryce, P. I., Entomological Laboratory, Vineland Station, Ontario, Canada. 
Fruit Tree Insects. 

Buchanan, William Dwight, Forest Insect Laboratory, P. O. Box 244, Station 
G., Columbus 7, Ohio. 

Bucher, Gordon E., Biological Control Investigations Laboratory, c/o 
Dept. Bacteriology, Queens University, Kingston, Ontario, Canada 
Morphology, Physiology, Biological Control. 

Buck, John B., National Institute of Health, Bethesda, Md 

Bugbee, Robert E., Department of Biology, Allegheny College, Meadville, 
Pa. Chalcidoidea. 

Bunn, Lt. Col. Ralph W., 0-41762, 4th Med. Lab., APO 403, c/o P. M., New 
York, N. Y. Fulgoridae, Curculionidae. 

Buren, William F., Assistant Sanitarian (R), U. 

P. O. Drawer 1246, Miami Beach, Fla. 

Burks, B. D., U. S. National Museum, Washington 25, D. C. (F. '44). 
Chalcididae. 

*Burrell, Robert W., P. O. Box 1291, Yakima, Wash. 

Bushey, Clinton J., Taylor University, Upland, Ind. Curculio 

Bussart, J. Everett, 215 West Harrison Street, Wheaton, Ill. Tachinid 
Biology. 

Butt, F. H., Cornell University, Ithaca, N. Y. (F. '40). Morphology, 
Embryology. 

Buys, JoHn L., Department of Biology, St. Lawrence University, Canton, 
N. Y. (F. '48). Homoptera, Cicadellidae 

Buzicky, Albert W., 1709 Rome Avenue, St. Paul 5, Minn. Chyphotes. 

Byars, L. Freeland, 500 Park Ave., Apt. 8, East Orange, N. J. Ecology 
of Ants. 

Byers, C. Francis, Department of Biology, University 
ville, Fla. (F.'41). Odonata. 


S. Public Health Service, 


5. *CALDWELL, JOHN S., 535 South Court Street, Circleville, 7, 146). 


Fulgoridae, Psyllidae. 

Callan, E. McC., Imperial College of Tropical Agriculture, St. Augustine, 
Trinidad, Brit. West Indies. Hymenoptera 

CALVERT, PHILIP P., P. O. Box 14, Cheyney, Pa F. '07, H. F. °39). 
Odonata. 

Campbell, D. K., Forrest Insect Laboratory, Court House, Vernon, British 
Columbia, Canada. Forest Entomolog: 

CAMPBELL, FRANK LESLIE, The Scientific Monthly, Smithsonian Institution 
Bidg., Washington 25, D. C F. '34). Toxicolo 





ILO 


13. 


4 
‘40. 


Annals Entomological Society of America |Vol. 


CAMPBELL, Roy E., 1208 E. Main, Alhambra, Calif. (F. '41). 

Cantrall, Irving J., Edwin S. George Reserve, Pinckney, Mich. Orthoptera, 
_ Dermaptera 
are. S. B., Box 2054, Philadelphia, Pa. 

, Hahn W., Division of Insect Identification, U. S. National Museum, 

W. us ington L 25, D.C. Geometridae. 

Cc ae NTER, F. M., Museum of Comparative Zoology, Harvard University, 

ambridge, M iss. (F. '38). Mecoptera, Neuroptera. 

mene r, Fritz, Conservateur 4 l'Universite, Rue Vivegnis 10 C, Liége, 
Belgium. Morphology. 

Carruth, Laurence A., Division of Entomology, University of Arizona, 
Tucson, Ariz. Meloidae. 

“ARTER, WALTER, P. O. Box 3166, Honolulu, Hawaii. (F. '38). Insect Trans- 
misston of Plant Disease. 

CARTWRIGHT, O. L., Room 383, U.S. National Museum, Washington 25, D. C 
(F. '41). Scarabaeidae. 

Cartwright, William B., Box 495, Lafayette, Ind. Hessian Fly. 

Castillo, Robert ‘vi, P. O. Box 3606, Guayaquil, Ecuador, S. Amer 
Culicidae. 

-azier, Mont A., American Museum of Natural History, Central Park W. at 
79th, New York 24, N. Y. 

*hadwick, Leigh E., Medical Division, Army Chemical Center, Edgewood 
Arsenal, Md. Insect Physiology. 

CHAMBERLAIN, JosePH C., P. O. Box 278, Forest Grove, Ore. (F. '38 
Chelonethida, Arachnida. 

“HAMBERLAIN, R. V., University of Utah, Salt Lake City, Utah. (F. '17). 
Myriapoda, Arachnida 

~hambers, Ernest L., Room 424 Northeast, State Capitol, Madison, Wis 


*~hampion, H. G., Department of Forestry, Imperial Forestry Institute, 
cong 8 of Oxfor i Oxford, England. Coleoptera. 
i 


‘hao, Hsiu-fu, Fernal 


Hall, Amherst, Mass. 

“hi ie E. A., U. S. National Museum, Division of Insects, Washingt 

i; G. 

‘hapman, James W., Silliman Institute, Dumaguete, Philippine Isl 
Ants oj P. I 

*hickering A M., on cake Mingo Street, Albion, Mich. Arachnida. 

‘hilds, Leroy, Hood River Branch Experiment Station, Hood River, Ore. 
Apple and Pear +a ts. 

*hristenson, L. D., Bureau of Entomology and Plant Quarantine, 
Box 1066, Riverside, Calif. Aptera, Myriapoda. 

*hristian, Paul J., 133614 Vermont Street, Lawrence, Kansas 

‘lagg, Charles F., 845 Fourteenth Street, C. H. A. #3, Honolulu, T. Hawaii 
Mecoptera, Hemiptera. 

LAUSEN, Curtis P., Bureau of Entomology and Plant Quarantine, Wash 
ington, D.C. (F. '37 Insect Parasites. 

‘loyd, Will John, P. O. Box 4258, University Station, Knoxville, Tenn 

‘oghill, D., P. O. Box 135, Stellenbosch, South Africa 

‘oher, Edward I., 12 Harvard Terrace, Alliston 34, Mass 

‘oLE, ARTHUR C., JR., Department of Zoology, University of Tennessee, 
Knoxville, Tenn. (F. '43). Formicidae. 

‘OLE, F. H., P. O. Box 46, Redlands, Calif. (F.'38). Diptera, Hymenoptera 

‘ollias, Elsie C. (Mrs. Nicholas E.), Biology Bldg., University of Wisconsin 
M:; io 6, Wis 

‘ollins, Donald L., 20 Circle Lane, Albany 3, N. Y. Coleoptera 

‘ompton, Charles C, 513 South Pine Street, Champaign, Ill. Greenhouse 
and Truck Insects 

onklin, J. G., Department of Entomology, University of New Hampshire, 
Durt N.H. Coccinellidae 

Department of Entomology, University of Delaware, 


e. i 


‘om 


Newark, el Diptera 
Conroy, John H., 138 Magnolia Street, Westbury, Long Island, N. Y 
‘ook, Carl, Crailhe Ky Odonat ata, Papilionidae 
’ Departinent of Botany, Bact. & Plant Pathology, 
iversity, Baton Rouge, La Send Annals to General 
: i Entomogenous Fungi 


el] 


versity, Greencastle, I: 
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"19. Cook, Wittiram C., 219 Newell Street, Walla 
Noctuidae. 
"10. Coorey, R. A., U. S. Public Health Service, Hamilt 

Ixodidae, Ixodiphiginae. 

Cooper, Calvin L., Box 15, Pateros, Wash 

Cooper, James Furman, Apartado Num. 28562, Tacuba, Mexico 17, D. F 
Mexico. Fruit Insects. 

Cooper, Murray I., Department of Entomology, University of Illinois, 
Urbana, III. 

Cope, Oliver B., North Rotunda, Museum Bldg., Stanford University, 
Calif. Anoplura, Mallophaga, Diptera. 

Cory, Ernest N., State Entomologist, College Park, Md 

COSTA-LIMA, ANGELO M. DA, Institute Oswaldo Cruz, Caixa Postal 
926, Rio de Janeiro, Brazil. (F. '39, H. F. '43). Economic Entomology 

Cott, H. Edwin, Division of Entomology, University of California, Berkeley, 
Calif. 

Corton, RicHarp T., 343 N. Fourteenth Street, Manhattan, Kansas 
(F. '37). Curculionid Larvae. 

Couch, Max D., 303 Harker Hall, Department of Entomology, University of 
Illinois, Urbana, Ill. European Corn Borer, Toxicology. 

Couture, Philip G., Room 844, U. S. Department of Agriculture, 641 Wash- 
ington Street, New York 14, N. Y. 

Cowan, Frank A., 1322 Avenue L, Huntsville, Texas. Biology Muscoids 

. Cox, Sam M., 127 North Tenth Avenue East, Duluth 5, Minn. 
. *CRAMPTON, G. C., 86 Pleasant Street, Amherst, Mass. (F.'17). Morphology 

Crandall, Robert H., Ghost Ranch Lodge, Box 640, Tucson, Ariz 
Hymenoptera. 

Creighton, John T., University of Florida, Gainesville, Fla. Econom 
Entomology. 

Crowder, Harold W., 769 Seventh Street, Lawrence, Kansas. Cicadellidae 

Crowell, H. H., Department of Entomology, Oregon State College, Corvallis, 
Oreg. Physiology. 

Crystal, Maxwell M., 1811 Milvia Street, Berkeley 4, Calif 

CurrRAN, C. H., American Museum of Natural History, 77th Street and 
Central Park W., New York, N. Y. (F. '34). Diptera. 

Curry, John F., P. O. Box 401, c/o California Department of Agriculture 
San Pedro, Calif. 

Cutkomp, Laurence K., Division of Entomology, University Farm, 
Paul 1, Minn. Physiology. 

Cutright, Clifford R., Agricultural Experiment Station, Wooster, Ohio 
A phidae. 


C+ 


5. *Daggy, Richard H., Arabian American Oil Co., Dhahran, Saudi Arabia 

Ephemeroptera. 

Dailey, Ervin F., 825 E. 78th Street, Seattle 5, Wash. Mvyriapoda 

Dalmat, Herbert T., Oficina Sanitaria Panamericana, Apartado #383 
Guatemala, Guatemala, C. A. 

d’'Andretta, Carlos, Jr., Escola Paulista de Medicina, Rua Botucatai 760, 
(or Caixa Postal 144-A) Sado Paulo, Brazil. Taxonomy, Simuliidae 

DARLINGTON, P. J., JR., Museum of Comparative Zoology, Cambridge, 
Mass. (F. '38). Adephaga, Dryopidae. 

da Rocha, Newton Banks, Bom-fim, 335, Olinda, Pernambuco, Brazil 

Darsie, Richard F., Jr., Franklin & Marshall College, Lancaster, Pa 
Mosquitoes. 

Davipson, RaLtpH H., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. '43 Cicadellidae 

Davidson, Thomas R., Dominion Laboratory of Plant Pathology, Uni 
versity of Alberta, Edmonton, Alberta, Canada. A phidae. 

Davis, Dean Frederick, Box 4303 University Station, Knoxville, Tenn 

Davis, Edgar W., Box 218, Union Gap, Wash. Cicadellidae 

Davis, Jared James, 417 George Washington Way, Richland, Wash 
Trichoptera, Aquatic Insects. 

Davis, J. J., Purdue University, Lafayette, 7. '17). Aphididae, 
Lachnosterna 
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Dean, Ralph W., Cottage Road, Poughkeepsie, N. Y. Rhynchophora. 
Dearolf, Kenneth, Chief Curator, Pennsylvania State Museum, Harrisburg, 
Pa. Cave Insects 
Dray, Howarp O., Department of Entomology, Purdue University, 
Lafayette, Ind. (F. '46). Coretdae, Tenagobia, Micronecta. 
DeBach, Paul H., University of California, Citrus Experiment Station, 
Riverside, Calif. Chalcidoidea. 
Decker, George C., Illinois Natural History Survey, Urbana, Ill. Stalk 
Borers, Crambus. 
DeCoursey, R. M., University of Connecticut, Storrs, Conn. Hemiptera. 
DeFoliart, Gene R., 116 Oak Avenue, Ithaca, New York. 
DeLeon, Donald, Box 244, Sta. G, Columbus 7, Ohio. Scolytidae. 
DeLoncG, D. M., Department of Zoology and Entomology, Ohio State Uni- 
versity, Columbus 10, Ohio. (F. '30). Cicadellidae. 
*DENNING, DonaLp G., Department of Entomology, University of Wyoming, 
Laramie, Wyo. (F. '43). Trichoptera, Corethrinae 
*Deonier, C. C., R. R. #1, Harrah, Okla. Muscidae. 
Dethier, V. G., Department of Biology, The Johns Hopkins University, 
Baltimore 18, Md. Insect Physiology. 
Detjen, Gustav H. H., 303 West 42nd Street, New York 18, N. Y. 
Dicke, Ferdinand F., Box 97, Highland Park Station, Des Moines 13, Iowa. 
Harmolita Parasites. 
Dickson, Robert C., Department of Entomology, Citrus Experiment Station, 
Riverside, Calif. Aphididae, Coccidae. 
DietricH, Henry, Comstock Hall, Cornell University, Ithaca, N. Y. 
F. '43). Coleoptera. 
Dillon, Lawrence S., Department of Biology, A. & M. College of Texas, 
» Station, Texas. Cerambycidae. 
E., Department of Zoology and Entomology, Pennsylvania State 
», State College, Pa. 
Dirks, C. O., 32 Coburn Hall, University of Maine, Orono, Maine. Biology 
of Lepidoptera. 
*Ditman, L. P., University of Maryland, College Park, Md. Ecology. 
*Doak, K. D., Route A., Crown Point, Ind. Gelechitdae. 
*Dodge, Harold R., U. S. P. H. S., Communicable Diseases Center, 291 
Peachtree Street, Atlanta, Ga. Scolytidae. 
DOERING, KATHLEEN C., Department of Entomology, University of Kansas, 
Lawrence, Kansas. (F. '35). Cercopidae, Fulgoridae. 
Dogger, James R., Department of Entomology, Oklahoma A. and M. College, 
Stillwater, Okla. 
Dorsey, Carl K., 437 Woodlawn Avenue, Webster Groves, Mo. Immature 
( ‘vleoptera 
Dorst, Lt. Col. Howard E., Box 109, U. S. A. C., Campus, Logan, Utah. 
Cicadellidae 
Doucette, Charles F., Box 458, Sumner, Wash. Ornamental Insects. 
Douglass, J. R., Box 1100, Twin Falls, Idaho. 
Doutt, Richard L., 1050 San Pablo Avenue, Albany 6, Calif. Mymaridae. 
Dove, W. E., Defense Hiway, Gambrills, Md. (F. ’40). Parasites. 
Dow, Richard, Dysentery Studies Project, Public Health Service FSA, 
Box 270, Thomasville, Ga. Sphecoid Wasps. 
DowpeEN, Puitipe B., 335 Prospect Street, New Haven 11, Conn. (F. '46). 


Parasitu H meno ple 


Downes, William L., Jr., 3974 Juniata, St. Louis 16, Mo. 
DRAKE, CARL J., Iowa State College, Ames, Iowa. F, 
Dreisbach, Robert H., 301 Helen Street, Midland, Mich. Hymenoptera. 
Dresner, Edgar, 235 Stone Avenue, Yonkers, N. Y. 

Drolet, arcel, 95 Stefoy Road, Quebec, Quebec, Canada. Cerambycidae. 
juChanois, Franci bert, 856 Pammel Court, Ames, Iowa. Formictdae, 


31). Tingttidae. 


Jorth Clemson Avenue, Cl S. C. Haliplidae. 
cAN, CARL D., Box 4, Stanford University, Calif. *. '41). Vespidae, 
ade 
E. W., Box 8, Leland, Miss. Cotton Resistance to Insects. 
E. H., 212 Frear Laboratories, State College, Pa. Coleoptera. 
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"43. 


'49. 


31. 


"36. 


Ch. 
"44. 


Dybas, Henry S., Division of Insects, Chicago Natural History Museum, 
Chicago 5, Il. Ptilitdae, Nanoseilinae. 


Eads, Richard B., Division of Entomology, Texas State Department of 
Health, Austin, Texas. Siphonaptera. 

Easton, Norman S., 458 High Street, Fall River, Mass. Coleoptera. 

Eaton, Charles B., Forest Insect Laboratory, 623 North Second Street, 
Milwaukee 3, Wisconsin. Forest Insects. 

Eberlein, George, West Concord, Mass. 

Eckert, J. E., University Farm, University of California, Davis, Calif 
(F. '43). Beekeeping. 

Eddy, C. Brayton, New York Zoological Society, N. Y. Zoological Park, 
New York 60, N. Y. 

Eppy, ©. O., Niagara Sprayer and Chemical Co., Middleport, N. Y. 
(F. °31). 

Edmunds, George F., Jr., Division of Biology, University of Utah, Salt 
Lake City, Utah. 

Edwards, George A., Department of Biology, Tufts College, Medford 55, 
Mass. Insect Physiology. 

Elbel, Robert Edwin, 821 Mississippi Street, Lawrence, Kansas. 

Elishewitz, Harold, Dept. Microbiology & Public Health, Chicago Medical 
School, 710 South Wolcott Avenue, Chicago 12, Ill. Jxodoidea. 

Ellis, Leslie L., Jr., Department of Zoological Sciences, University of 
Oklahoma, Norman, Okla. 

Elmore, J. C., 1208 East Main, Alhambra, Calif. Truck Crop Insects. 

EMERSON, ALFRED E., Department of Zoology, University of Chicago, 
Chicago, Ill. (F. '37). Isoptera, Termitophiles. 

Emerson, K. C., 31-C Victory Apts., Columbus, Ga. Mallophaga, Anoplura. 

Enders, Howard E., 249 Littleton Street, West LaFayette, Ind. Mallophaga. 

Esselbaugh, Charles O., 303 S. Tracy Avenue, Bozeman, Mont. Penta- 
tomidae, Scutelleridae. 

EssiG, E. O., University of California, Berkeley, Calif. (F. '26). Aphididae, 
Coccidae. 

Evans, Howard E., Department of Entomology, Kansas State College, 
Manhattan, Kansas. 

Everly, Ray T., Department of Entomology, Agric. Exp. Annex, Purdue 
University, West Lafayette, Ind. Carabidae. 

Ew1nG, Henry E., U. S. National Museum, Washington 25, D.C. (F. '28). 
Acarina. 

Ever, Joun R., State College, N. Mexico. (F.'38). Cicadellidae, Chermidae. 


FAIRCHILD, GRAHAM BELL, Box 651, Ancon, Canal Zone. (F. '43). Culictdae, 
Tabanidae, Phlebotomus, Ticks. 

Fallis, A. Murray, Ontario Research Foundation, 43 Queens Park, Toronto 5, 
Ontario, Canada. Insect Parasites. 

Falls, Olive, 6345 University Avenue, Chicago, Ill. Termite Biology. 

Farquhar, Donald W., 185 Claremont Avenue, New York 27, N. Y. 
Lepidoptera of New England. 

Farr, Thomas H., 353 Hall Street, S. E., Grand Rapids, Mich. 

Fattig, P. W., Box 788, Emory University, Ga. 

Faure, Gabriel O., Dept. Sanidad Vegetal, Casilla 4647, Santiago, Chile, 
S. Am. 

Fay, Richard William, 417 East 53rd Street, Savannah, Ga. Insect 
Physiology. 

FERNALD, H. T., 1128 Oxford Road, Winter Park, Fla. (F.'14, H. F. '37). 
Sphecidae. 

Fernandez-Yépez, Francisco, Division de Entomologia, Apartado 643, 
Edo. Aragua, Maracay, Venezuela. 

Ferris, G. F., Natural History Museum, Stanford University, Calif. 
(F. °34). Coccidae, Mallophaga, Anoplura, Diptera. 

Field, Gordon, Fernald Hall, University of Massachusetts, Amherst, Mass. 

Fietp, WiLtut1AM D., Bureau of Entomology and Pla sh- 
ington 25, D.C. (F. '46). Arctiidae, Lycaenidae 

Field, William L. W., 75 Vose’s Lane, Milton 87, Mass. 
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Filmer, Robert Sterling, Rutgers Univ., New Brunswick, N. J. Hymenoptera. 
; Roland L., Department of Entomology, Kansas State College, 
a Kansas. 
Dorothy A., 125 Ensley Street, Huntington 3, W. Va. 
is] Elizabeth G., 20 Blythewood Road, Baltimore 10, Md. Odonata, 
M ycetophilidae 
Fisk, Frank W., Department of Zoology and Entomology, Ohio State Uni- 
versity, Columbus, Ohio. Culicidae. 
FLANDERS, STANLEY E., Citrus Experiment Station, Riverside, Calif. (F. '37). 
Biology of Chalcidoidea. 
Fleschner, C. A., Citrus Exp. Sta., University of California, Riverside, Calif. 
‘letcher, Frank C., Room 301, 100 Gibbs Street, Rochester 1, N. Y. 
Coleoptera 
Fletcher, Fred W., Department of Biochemistry, Dow Chemical Company, 
Midland, Mich. Insecticides. 
Flock, Robert A., Citrus Experiment Station, Riverside, Calif. 
FLuKE, C. L., King Hall, University of Wisconsin, Madison 6, Wisc. 
(F. 35). Syrphidae. 
Fontaine, Russell E., Box 884, Curundu, Canal Zone. 
Forbes, James, 2986 Marion Avenue, New York 58, N. Y. Formicidae. 
*Forses, WittiAM T. M., Cornell University, Ithaca, N. Y. (F. '30). 
Lepidoptera, Neuropteroids. 
Foster, Charles E., Colgate University, Hamilton, N. Y. Coccidae. 
Fox, Irving, School of Tropical Medicine, San Juan, Puerto Rico. 
Ectoparasttes, Culicoides. 
FRACKER, S. B., Bureau of Entomology and Plant Quarantine, U. S. Dept. 
of Agri., Washington, D.C. (F. '34). Coreidae. 
Franclemont, John G., Division of Insects, U. S. National Museum, Wash- 
ington 25, D. C 
FREEBORN, STANLEY B., 101 Giannini Hall, University of California, 
Berkeley, Calif. (F. '38). Culicidae. 
French, Ellery W., Dept. of Entomology, University of Hawaii, Honolulu 10, 
Hawaii. Lepidoptera 
Frick, Kenneth E., Irrigation Exp. Sta., Prosser, Wash. Agromyzidae. 
FRIEND, RoGer B., Agricultural Experiment Station, 153 Huntington Street, 
New Haven, Conn F. '38 Diptera. 
Frizzell, Harriet Exline, 6 Rolla Gardens, Rolla, Mo. Araneida. 
‘roeschner, Richard C., 712 Crawford Street, Ames, Iowa. Hemiptera. 
Fronk, W. Don, Department of Zoology and Entomology, Iowa State 
College, Ames, lowa 
Frost, C. A., 67 Henry Street, Framingham, Mass. (F. '44). Coleoptera. 
Frost, Stuart W., 465 East Foster Avenue, State College, Pa. (F. '35). 
lyromyzidae, His pinae 
Futtaway, D. T., Agricultural Board, Box 3319, Honolulu, Hawaii. (F. '40) 
Parasitic Hymenoptera, Braconidae. 
Futton, B. B., State College, Raleigh, N.C. (F. '32). Orthoptera. 
Furniss, Robert L., 445 U. S. Court House, Portland, Oreg. Forest 


} 
Entomol ogy 


GaHAN, A. B., U. S. National Museum, Washington 25, D. C. (F. '28). 
Chalcidoidea 
Gaines, J. C., Department of Entomology, Texas A. & M. College, College 
Station, Texa 
Galindo, Pedro, Apartado 1443, Panama, Republica de Panama. 
Gammons, John G., 2911 Dinwiddie Street, Apt. C-1, Fairlington, Arlington, 
Va. Culicidae, Anoplura. 
rdner, Theodore R., 25 Meadowbrook Road, Chatham, N. J. 
Garlick, W. G. P., Vineland Station, Ontario, Canada. Tenthredinoidea 
GARMAN, Puitip, Agri. Exp. Sta., New Haven, Conn. (F. '38). Odonata, 
{carina 
, William Vaughn, 447 E. Wadsworth Street, Philadelphia 19, Pa 
, L. C., 707 S. Third Street, Champaign, III. 
401 Washington Avenue, Brooklyn 5, N. Y. Vespinae, 
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39. Gauthier, Georges, Entomologiste, Ministére de l’Agriculture, Quebec, 
Canada. 

GENTNER, Louis G., 22 Groveland Avenue, Medford, Oreg (F. °44 
Halticinae. 

Gerberich, John B., Department of Zoology, University of Minnesota, 
Duluth Branch, Duluth 5, Minn. Medical Entomology and Immature 
Insects. 

GERHARD, WILLIAM J., Chicago Museum of Natural History, Chicago 5, III 
(F. '43). Hemiptera. 

Gerlach, Charles F., Michigan Chemical Corporation, St. Louis, Mich 

Gerry, Bertram I., Box 28, Wellesley Hills 82, Mass. Culicidae and 
Chironomidae. 

Gertscu, WiLLtis J., American Museum of Natural History, 79th St 
Central Park West, New York, N. Y. (F. '40 Arachnida 

Ghani, M. A., Ag. College & Research Institute, Lyallpur (West Punjab 
Pakistan (Western). 

Gipson, ARTHUR, Maitland, Ontario, Canada Pat 

Gibson, E. H., Trinity Episcopal Church, Galveston, Texas. Hemiptera 

Gillenwater, Hagen B., 1933 McCalla Avenue, Knoxville, Tenn 

Gilmer, Paul M., Coastal Plains Experiment Station, Tifton, Ga. Cott 
Insects. 

Glick, Perry A., Box 143, College Station, Texas. Cotton Insects, Lepidoptera 

Glover, Louise Haas, Shell Agricultural Laboratory, Modesto, Cal 
Carabidae. 

Gloyd, Leonora K., Illinois Natural History Survey, Urbana, Ill. Odonata 

Goldberg, Alma Rutledge, 621 St. Johns Road, Baltimore 10, Md. 

Goop, NEwE.Li E., U. S. Public Health Service, 605 Volunteer Building 
Atlanta 3, Ga. (F. '43). Siphonaptera, Culicidae, Stored Grain Beetles 

Goodwin, Melvin H., Jr., Assist. Sanitarian, U. S. P. H. S., Newton, G 
Diptera-Culicidae 

Gouck, Harry K., P. O. Box 32, Urbana, Ill. Plecoptera 

Gould, George E., Purdue University, Lafayette, Ind. Rhagovelia, 
aquatic Hemiptera. 

Graham, Lewis T., Southwestern Station, Box 403, Lafaye 
Membracidae. 

GRAHAM, SAMUEL A., University of Michigan, Ann Arbor, Mich 
Forest Insects. 

Granovsky, A. A., Division of Entomology, University Farm, 

Minn. (F. '35). Aphitdae, Phyllophaga. 

Grant, U. S., IV, Natural History Museum, Balboa Park, San Diego, Calif 

Grayson, James McDonald, Agri. Exp. Sta., Blacksburg, Va 

Green, J. W., R. D. #2, Easton, Pa. Cantharidae, Lampyridae 


Gregg, Robert E., Department of Biology, University of Colorado, Boulder, 
Colo. Ants. 
*GressitT, J. Linstey, Natural History Survey & Museum, Lingnan Ur 
versity, Canton, China. (F. '43). Coleoptera. 
GriFFitH, MELVIN E., Department of Zoological Sciences, University of 
Oklahoma, Norman, Okla. (F. '47). Alconeura, Collembola, Culicidae 
'42. Griffiths, James T., Jr., Citrus Experiment Station, Lake Alfred, Fla. 
'49. Grosch, Daniel S., Zoology Department, North Carolina State College 
Raleigh, N.C. Hymenoptera. 
'33. *“GURNEY, ASHLEY B., Division of Insects, U. S. National Museum, Wash 
ington, D.C. (F. '43). Orthoptera, Zoroptera, Corrodentia. 
'49. Gyrisco, George C., Comstock Hall, Cornell University, Ithaca, N. Y 


‘24. HarussLer, GILBert J., Bureau of Entomology and Plant Quarantine, 
Washington 25, D.C. (F.'41). Ichneumonidae, Braconidae. 
‘49. Haga, Mary Juola, 3201 Kyle Avenue, Minneapolis, Minn 
HaGAN, Haro_p R., Department of Biology, College of the City of New 
York, 139th and Convent Avenue, New York 31, N. Y. (F. '38 
Embryology. 
Hagen, Kenneth S., Division of Biological Control, University of California, 
Gill Tract, 1050 San Pablo Avenue, Albany 6, Calif. Notoxus, Amblyderu 
and Mecynotarsus 
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Hatt, Davip G., 593 Arlington Village, Arlington, Va. (F. '41). Sarco- 
phaga, Diptera. 

George Forrest, P. O. Box 8328, U. of Tennessee, Knoxville, Tenn. 
ambleton, Edson J., Office of Foreign Agricultural Relations, U. S. Dept. 
of Agriculture, Washington 25, D.C. Tingitidae (Neotropical). 

Hamed Ali, Mir, Division of Entomology, University Farm, St. Paul, Minn. 

Hamner, A. L., Box 223, State College, Miss. A phididae, Phylloxera. 

*Hanan, Blake B., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

Hansens, Elton J., New Jersey Agri. Exp. Sta., New Brunswick, N. J. 

Hanson, John F., 47 Mt. Pleasant Street, Amherst, Mass. Plecoptera. 

Harden, Philip H., Pasadena College, Howard at Bresee Avenue, Pasadena 7, 
Calif. Plecoptera. 

Hardy, D. Elmo, Department of Zoology and Entomology, University of 
Hawaii, Honolulu, Hawaii. 

. “HARNED, R. W., Bureau of Entomology and Plant Quarantine, Washington 25, 
D0. P27}. 

Harper, Lawrence C., R. R. #1, Lafayette, N. Y. Diptera. 

Harries, F. H., 151 West Eleventh Avenue, Columbus, Ohio. (F. '43). 
Ecology, Physiology. 

Harris, HaLtBert M., Department of Zoology, Iowa State College, Ames, 
lowa. (F. '37). Hemiptera. 

Harpster, Hilda T., Woman's College of University of North Carolina, 
Greenboro, N. C. 

Hart, Thomas A., American Consultate, Cochabamba, Bolivia, S. Amer. 

Hartnack, Hugo, 324 North Fourth Street, Tacoma, Wash. 

Hartzell, Albert, Boyce Thompson Institute, 1086 N. Broadway, Yonkers 3, 
N.Y. Cicadellidae. 

Hartzell, F. Z., Agricultural Experiment Station, Geneva, N. Y. Coleoptera. 

Hasbrouck, Frank, 303 Harker Hall, University of Illinois, Urbana, Il. 

Haseman, Leonard, Whitten Hall, Department of Entomology, University 
of Missouri, Columbia, Mo. Psychodidae. 

Haskins, Caryt P., Green Acre Lane, Westport, Conn. (F. ‘'44). 
Formicidae, Hymenoptera. 

HatcH, MELVILLE H., Department of Zoology, University of Washington, 
Seattle 5, Wash. (F. '38). Colecptera. 

Hathaway, Edward S., Department of Zoology, Tulane University, New 
Orleans, La. Ecology of Marsh Insects. 

Haub, James G., Department of Zoology, Ohio State University, Columbus 
10, Ohio. Physiology. 

Haude, William J., c/o John Powell & Co., One Park Avenue, New York, 
N.Y. Culicidae 

Haug, Gordon W., Kelowna, British Columbia, Canada. Formicidae. 

Haypak, N. H., Division of Entomology, University Farm, St. Paul 8, 
Minn. (F.'47). Honeybee Nutrition. 

Hayes, Witt1aM P., Entomology Building, University of Illinois, Urbana, 
111 F. '29). Larvae. 

Heaton, Robert R., 518 Architects & Builders Bldg., Indianapolis 4, Ind. 
Fulgoridae, Homoptera. 

Henderson, Charles F., Box 2280, Honolulu, T. Hawaii. Parasites of Scale 
Insects 

HENDERSON, LYMAN S., Bureau of Entomology and Plant Quarantine, U. S. 
Dept. of Agri., Washington 25, D.C. (F.°43). Curculionidae. 

Henry, Laura M., Department of Zoology, Florida State University, 
lallahassee, Fla 

HERRICK, GLENN W., 219 Kelvin Place, Ithaca, N. Y. (F.'14). Thysanoptera, 
Cocciwae 

Hershberger, Ruth V., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio 

Hertig, Major Marshall, Sn. C., Gorgas Memorial Lab., Apartado 1252, 
Panama, Rep. de Panama 

Hickman, J. R., Normal College, Ypsilanti, Mich. Haliplidae. 

Hilche John Duncan, Comstock Hall, Cornell University, Ithaca, N. Y. 

Hitton, WittiaM A., 1263 Dartmouth Avenue, Claremont, Calif. (F. '39). 
c pb} } re 
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'27. HinMAN, E. Haroip, Dept. of Public Health, University of Oklahoma, 
Norman, Okla. (F. '37). Culicidae 
'27. Hockenyos, George L., 213 E. Jefferson Street, Springfield, Ill. Econom: 

Entomology. 

Hodge, Charles, 4th, Dept. of Biology, Temple University, Philadelphia, Pa 
Coleoptera. 

Hodgkiss, H. E., 147 W. Park Avenue, State College, Pa. Eriophytidae 

Hopson, A. C., Division of Entomology, University Farm, St. Paul, Minn 
(F. '43). Ecology. 

Hoff, C. Clayton, Department of Biology, University of New Mexico, 
Albuquerque, N. M. Pseudoscerpions. 

Holland, George P., Department of Agriculture, Division of Entomology, 
Ottawa, Ontario, Canada 

Hoffmann, Clarence H., Box 71, Bowie, Md. Scarabaeidae, Trichiotinax, 
Osmoderma 

Hofmaster, Richard N., Virginia Truck Experiment Station, Box 2160 
Norfolk, Va. Sugar beet leafhoppers. 

HoFFMANN, WILLIAM E., Lingnan University, Canton, China. (F. '39) 
Hemiptera. 

Holway, Richard T., NAMRU #3, c/o CNO (op 32), Dispatch Sec., Navy 
Dept., Washington 25, D.C. Termites 

Hoogstraal, Harry, Chicago Natural History Museum, Chicago 5, III 
Morphology, Culicidae. 

HORSFALL, WILLIAM R., Department of Entomology, University of Illinois 
Urbana, Ill. (F. '43). Bionomics: Culicidae 

Hopla, Cluff E., Department of Entomology, University of Kansas 
Lawrence, Kansas. Medical Entomology 

Hoskins, W. M., 112 Agriculture Hall, University of California, Berkeley 
Calif. (F. '47). Physiology. 

Hough, W.S., Winchester, Va. Apple Insects 

House, Howard L., Dominion Parasite Laboratory, Belleville, Ontari 
Canada. 

Hovanitz, William, Department of Biology, University of San Francis« 
San Francisco 17, Calif. Lepidoptera, Genetics, Physiology 

Hovey, Charles L., Box 728, Eastern States Farmers Exchange, Hedrick 
Building, West Springfield, Me. A phtidae 

HOWARD, L. O., Bureau o/ Entomology and Plant Quarantine, Wash 
ington 25, D.C. (F. '07, H. F. '24 Chalcidoidea. 

Howarpb, NEALE F., 151 W. 11th Avenue, Columbus, Ohio. (F. '44 
Mexican Bean Beetle, Truck Crop Insects. 

Howell, D. E., Department of Entomology, Oklahoma A. & M. College, 
Stillwater, Okla 

Howland, A. F., 1208 E. Main Street, Alhambra, Calif. Tomato Insects 

Hoyt, Charles Peterson, N. H. Museum, Stanford University, Palo Alto, 
Calif. 

HuBBELL, THEODORE H., Museum of Zoology, University of Michigan, Ann 
Arbor, Mich. (F. '39 Orthoptera 

Huckett, H. C., Long Island Vegetable Research Farm, Riverhead, Long 
Island, N. Y. F. '38). Muscidae 

Hughes, John H., Division of Biological Science, University of Georgia, 
Athens, Ga. Chrysomelidae. 

HUNGERFORD, H. B., 323 Snow Hall, University of Kansas, Lawrence, Kansas 
(F.'27). Aquatic Hemiptera. 

Hunt, Burton P., Department of Zoology, University of Miami, Miami, Fla 
Chalcididae 

Hunt, Charles R., Horticulture Branch Exp. Sta., Corvallis, Mont 
Collembola 

Hurd, Paul D., Jr., 112 Agriculture Hall, University of California, Berkeley 4, 
Calif. 

Hurlbut, Herbert S., Naval Medical Research Institute, National Naval 
Medical Center, Bethesda 14, Md. Culicidae 

Hussey, Roland F., Department of Biology, Florida Southern College, 
Lakeland, Fla 

Hutson, Ray, Department of Entomology, Michigan State College, East 
Lansing, Mich. Insecticides. 
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Hyland, Kerwin E., Jr., Department of Zoology, Duke University, Durham, 
N.C. Acarina, Trichoptera 
Hystop, JaMeEs A., Arsenal, Silver Spring, Md. (F. '35). Elateridae. 


IpE, F. P., Department of Zoology, University of Toronto, Toronto 5, 
Ontario, Canada F. '40). Ephemeroptera. 

Iglinsky, William, Jr., Box 1836, College Station, Texas. 

ILLINGWORTH, _ F., Bishop Museum, Honolulu, Hawaii. (F. ’40). 
Mu scoulea 

Inada, Constance Sadako, Department of Entomology, University of 
Hawaii, Honolulu 10, Hawaii 

Ingram, ]. W., Box 387, Houma, La. Sugarcane Insects. 

IseLy, Dwicut, Box 3, University Station, Fayetteville, Ark. (F. '34). 
Chrysomelidae, Curculionidae. 

ves, J. D., Jefferson City, Tenn Cave Insects. 

Edward E., Dept. of Entomology, Texas A. & M., College Station, 

Texa 


James, Brother Cyprian, Manhattan College, Spuytan Duyvil Parkway, 
New York 63, N. Y. Psvyllidae 

James, Dr. Freburn L., 1815% E. Chevy Chase Drive, Glendale 6, Calif. 
Coleoptera. 

JaMEs, Maurice T., Department of Zoology, State College of Washington, 
Pullman, Was (F. °40). Diptera, especially Stratiomyidae. 

Jameson, Everett Williams, Jr., Department of Zoology, University of 

is, Calif 

89 Haven Avenue, Port Washington, N. Y. Economic 


Entomology. 
Jaques, Harry E., 709 N. Main Street, Mount Pleasant, Iowa. Insect Ecology. 
Jaynes, Harold A., Brooksvale Avenue, Mt. Carmel, Conn. Ttphia of S. A. 
Jenkins, Dale, Medical Division, Army Chemical Center, Edgewood, Md. 
] 


ensen, Dilworth D., 112 Agriculture Hall, University of California, 
Berkeley, Calif. Psyllidae 

Jewett, H. H., Agricultural Experiment Station, Lexington, Ky. Tobacce 
and Forage Crop Insects 

JOHANNSEN, O. A., 203 Parkway, Ithaca, N. Y BD, 14d, 20.7. Be). 
Diptera 

johnson, Donald Ross, Division of Entomology, University Farm, St 
Paul 1, Minn 

JONES, FRANK M., 2000 Riverview Avenue, Wilmington 47, Del. (F. '46). 
Psychidae 

Jones, Jack Colvard, Lab. Tropical Diseases, National Institutes of Health, 
Bethesda, Md. Coleoptera 

Jones, J. R. J. Llewellyn, ‘‘Arranmore,’’ R. M. D. #1, Cobble Hill, British 
Columbia, Canada. Ecology of Lepidoptera Larvae. 

mes, Joseph W., 1608 Wickam Avenue, Newport News, Va. Culictdae, 
ints (Ponera 

ryce, Charles R., Department of Zoology and Entomology, Iowa State 
College, Ames, Iowa. Culicidae, Ixodoidea, Siphonaptera. 
illiam W., Department of Zoology, McMaster University, Hamilton, 


Los Angeles, Calif. Hippoboscidae, 


*ranklin, co Dow Chemical Company, P. O. Box 245, Seal Beach, 

Insect Toxicolog 
KEARNS, CLypE W., Department of Entomology, University of Illinois, 
Urban: Ill F. '47 Insecticides. 
Keck, Chester B., 2142 Lanihuli Drive, Honolulu, Hawaii. Ecology. 
Keister, Margaret L., National Institutes of Health, Bethesda, Md. Sczara. 
*KENNEDY, C. H Dep rtmet of Zoology and Entomology, Ohio State 

ty, Coh "ae Odonata, Ants 
University of Massachusetts, Amherst, 
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°47. 
‘ea; 
'28. 


18 


King, Edwin W., 401 So. Coler Avenue, Urbana, Ill. Phylogeny of Coleoptera. 
KinG, J]. L., Box 150, Moorestown, N. ] F. °32 i gical Control 
KING, WILLARD V., Box 3391, Orlando, Fla Fr * ‘ulicidae 

KINSEY, ALFRED C., Indiana University, Bloomington, Ind 
Cynipidae 

Kiots, ALEXANDER B., Department of Biology, The City College 
York, 17 Lexington Avenue, New York, N. ¥ . 

Pyralididae, Culicidae. 

Knapp, Virgil R., R. R. #1, Box 100, Zionville, Ind. <A phididae 

KniGut, H. H., Department of Zoology, Iowa College, Ames, Iowa. (F. '28 
Hemiptera, Miridae 

Knight, Kenneth L., Naval Medical Research Institute, Naval Medical 
Center, Bethesda 14, Md. Geometrid Larvae, Mosquitoes. 

KNOWLTON, GEORGE F., Utah State Agriculture College, Logan, Utah 
(F. '43). Aphididae. 

KNULL, Mrs. Dororny, 330 East Dunedin Road, Columbus 2, Ohio. (F. '43 
Cicadellidae, Ceri opidae. 

KNuLL, JoseErF N., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F.°43). Cleridae, Elateridae, Buprestidae 
Cerambycidae. 

Knutson, Herbert C., Rhode Island State College, Kingston, R. I 
Phalaenidae, Culicidae. 

Kraatz, Walter C., Department of Biology, University of Akron, Akron, 
Ohio. 

Kramer, Sol, Department of Zoology, University of Wisconsin, Madison, Wi 

Krauss, Noel Louis H., Plant Quarantine Inspector, Territory of Hawaii, 
2437 Parker Place, Honolulu 5, Hawaii. 

Kretzschmar, Gerhard, 3221 Plumb Street, Houston 5, Texas. Soybean 
Insects 

Kring, James Burton, Department of Entomology, Kansas State 
Manhattan, Kansas 

KROMBEIN, KARI oy VorsE, Division of Insects, U. S. National ! 
Washington 25, D.C. (F. '44). Aculeate cone 

Kuitert, Louis C., Raciculeee! Experin 1ent Station, University of Florida, 
Gainesville, Fla. Nepidae, Gerridae. 

Kulash, Walter M., Department of Zoology and Entomology, North Carolina 
State College, Raleigh, N.C. Collembola. 


Labrecque, Germain C., Box 8274, University of Tennessee, Knox, Tenn 

Laffoon, Jean L., os Ross Road, Ames, Iowa Diptera 

LaHue, Dalmon W., Georgia Coastal Plain Experiment Station, T n, Ga 

Laidlaw, Harry H., Division of Entomology and Parasitology, Agr. Exp 
Sta., University of California, Davis, Calif 

Lambert, Robert, Bureau of Entomology, 53 Grande-Allee, Quebec, Canada 

Lamiman, J. F., California Polytechnic College, San Dimas, Calif. Acarina 

LaANpiIs, B. J., P. O. Box 202, Union Gap, Wash F. °40 Biological Control 

Lane, John, Instituto de Higiene de Sado Paulo, Caixa Postal 99 B, Sao 
Paulo, Brazil 

Lange, W. Harry, Jr., Division of Entomology, University ‘alifornia, 
Davis, Calif. Lepidoptera 

Langford, George S., Department of Entomology, University of Mary] 
College Park, Md. Economic Entomology. 

Lanham, Urless N., Department of Zoology, University of Michigan, 
Arbor, Mich. 

Langston, James M., State College, Mis Phyllophaga 

LaRivers, Ira, Department of Biology, University of Nevada, Reno, Nev 
Odonata, Ps ychoididae 

Larson, N. P., Box 674, Hulme es Pa. Ph logy. 

Lassmann, G. W * Independen Jal: ips i, Varn TUzZ, Mexic oO Culicidae 

Latham, Roy, Orient, Long Isla and, N Y 

LatHrop, F. H., Agricultural Rianecia ent St: 
Cicadellidae 

, Randall, Agricultural Research Cer 


tin Joh } 5726 W. Ohio Street, Cl 
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'23. Lauderdale, J. L. E., P. O. Box 2006, Phoenix, Ariz. 
'47. Lawson, Fred A., Department of Zoology and Entomology, University of 
Tennessee, Knoxville, Tenn 
‘17. Lawson, Paut B., 2215 Vermont Street, Lawrence, Kansas. (F. '31). 
Cicadellidae 
'39. Leech, H. B., Department of Entomology, California Academy of Science, 
Golden Gate Park, San Francisco 18, Calif. Coleoptera. 
‘12. Letpy, R. W., Comstock Hall, Cornell University, Ithaca, N. Y. (F. '40). 
Em hr yology 
Leonard, Justin W., Institute for Fisheries Research, University Museums 
Annex, Ann Arbor, Mich. Aquatic Insects. 
LEONARD, Mortimer D., 2480 Sixteenth Street N. W., Washington, D. C. 
F. '46 A phididae 
Lienk, Sigfried E., New York State Agricultural Exp. Sta., Department of 
Entomology , Geneva, N.Y 
Lilly, John H., Department of Zoology and Entomology, Iowa State College, 
Ames, Iowa. Coleophoridae 
Lindgren, David L., University of California, Citrus Experiment Station, 
Riverside, Calif. Toxicology 
Lindquist, Arthur W., Box 332, Corvallis, Ore. Chironomidae. 
Lindsay, Capt. Dale R., 218 W. Kelly, Pharr, Texas. Diptera. 
LinpseEY, A. W., Denison University, Granville, Ohio. (F. '40). Hesperioidea 
*LINSLEY, E. Gorton, 112 Agricultural Hall, University of California, 
Berkeley, Calif. (F. °41 Cerambycidae, Coleoptera. 
Lipovsky, Louis J., Department of Entomology, University of Kansas, 
Lawrence, Kansa Acarina 
List, GEORGE M., Agricultural College, Fort Collins, Colo. (F. '32) 
Cimicidae 
‘ tone, E. M., 4425 Bienville Avenue, New Orleans, La 
oyd, Llewellyn, University of Leeds, London, England 
xladvs H., Route 2, Brevard, N. C Coccidae 


Biology Department, Sacramento State College, Sacra- 


rtment otf Biology, New York University, ISlst Street 
venue, New York 53, N. Y. Physiology 
LUGINBILL, PHitip, Box 495, Lafayette, Ind F. '41 Phyllophaga 
Lund, Horace O., Division of Biological Sciences, University of Georgia, 
Athens, Ga. Culicidae 
vle, Clay, Box 1538, State College, Miss Crustacea. 
F. Earle, U.S. P. H.S., P. H. S. 3472, 412 Hilldale Avenue, Decatur, 
Ga. Aquatic Insects, Ephemeroptera 
'43. Mackenzie, George P., 1284 Sherwood Road, San Marino 9, Calif. Coleoptera 
MacSwain, J. W., 112 Agricultural Hall, Department of Entomology, 
University of California, Berkeley 4, Calif 
‘20 McBride, O. C., Research Center, Beltsville, Md. Jnsecticides 
'43. McCall, George L., 905 Bertrand Avenue, Manhattan, Kansa 
Control of Insect 
29. McClure, H. Elliott, Box 292, Station A, Bakersfield, Calif. 
10. McDanret, EuGenta, Agricultural College, East Lansing, Mix 
( tdae, Orthoptera 
‘49. MacDonald, Bruce C., 903 West Oregon Street, Urbana, Il 
°30. McGovran, E. R., Office of Experiment Station, U. S. D. A., Washington, 
a & Insecticides 
'49. McKinney, Robert W., 145 Hall of Fame Terrace, Apt. 38, Bronx 53, N. Y. 
73 Mc INDOO N E . 7225 Blair Road, Takoma Park, Washington 12, D ; 
F. °34 Insect Ph sIOLOgY 
49 ichler, K. L., Oriental Fruit Fly Investigations, Waiakoa, Maui, T. H 
47 igner, Marshall, 1700 S. 2nd Street, St. Louis, Mo 
43 ina irtholomew A., 10623 Church Street, Chicago, I] Bombidae 
46 ilkin, Borys, University of Oregon, Department of Anthropology, Eugene, 


1 
| 


40) Mar grun, James F P. O. Box 1131, College Station, Texas. Acarina 
'13. “MANN, WILLIAM M_, National Zoological Park, Washington, D.C. (F. '37) 
k rmiicidde 
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Manter, Jerauld A., Agricultural College, Storrs, Conn. Economic 
Entomology. 

Markos, Basil G., California State Dept. of Health, Bureau of Vector 
Control, 703 State Bldg., Los Angeles 12, Calif. Toxicology. 

MARLATT, C. L., 1521 Sixteenth Street N. W., Washington, D. C. 
(F. '07, H. F. '41). Coccidae. 

Martin, Charles H., Department of Entomology, Oregon State College, 
Corvallis, Oreg. Ecology, Astlidae. 

Martin, Esmond B., 465 E. 57th Street, New York 22, N. Y 

Martin, John C., Department of Entomology, Cornell University, Ithaca, 
N. Y. 

MARTORELL, Luts F., Agricultural Experiment Station, P. O. Box 614, Rio 
Piedras, Puerto Rico. (F. '44). Sugar Cane, Forest Insects 

Mason, Horatio C., Entomology and Plant Quarantine, Agricultural 
Research Center, Beltsville, Md. Tomato Fruitworm. 

Mason, William R. M., Comstock Hall, Cornell University, Ithaca, N. Y 
Ichneumonoidea. 

MATHESON, RosBert, Cornell University, Ithaca, N. Y. (F.’'28). JIJxodoidea, 
Cultcidae. 

Matthysse, John G., Department of Entomology, Cornell University, Ithaca, 
N. Y. 

Mead, Albert R., Department of Zoology, University of Arizona, Tucson, 
Ariz. Chrysomelidae. 

MEDLER, JOHN T., Department of Entomology, University of Wisconsin, 
Madison, Wis. (F. '47). Cicadellidae 

Meiners, Edwin, Room 238, 6651 Enright, St. Louis 5, Mo. Lepidoptera 

MELANDER, A. L., 4670 Rubidoux Drive, Riverside, Calif re 
Diptera. 

Melvin, Roy, c/o Boyce Thompson Institute, 1086 N. Broadway, Yonkers 3, 
N.Y. Physiology 

Menusan, Henry, Jr., 204 Agriculture Education Bldg., Pennsylvania State 
College, State College, Pa. Physiology, Ecology 

Merker, Charles G., 1520 Cooper Street, N.S. Pittsburgh 12, Pa 

Merrill, G. B., Plant Board, Seagle Bldg., Gainesville, Fla. Coccidae, 
Aleyrodidae 

Metcalf, Robert L., Citrus Exp. Sta., University of California, Riverside, 
Calif. Insect Physiology. 

MetcaLr, Z. P., State College Station, Box 5215, Raleigh, N. C. (F. '34 
Homoptera 

MICHELBACHER, A. E., 112 Agricultural Hall, University of California, 
Berkeley 4, Calif. (F. 41). Symphyla, Apoidea. 

MICHENER, CHARLES D., Department of Entomology, University of Kansas, 
Lawrence, Kansas. (F. '44). Apoidea 

MICKEL, CLARENCE E., Division of Entomology, University Farm, St. Paul 1, 
Minn. (F. '35). Mutillidae. 

Miller, Albert, Tulane Medica! School, 1430 Tulane Avenue, New Orleans 13, 
La. Culicidae 

Miller, Albert C., P. O. Drawer 2038, Pittst h 30, Pa. Membracidae 

Miller, D. F., Department of Zoology and Entomology, Ohio State Uni 
versity, Columbus 10, Ohio. 

Miller, E. Morton, Box 488, Miami (University Br.), Fla. Termites 

Miller, Howard C., 222 N. Collingwood Avenue, Syracuse, N. Y 

Miller, Ralph H., Chaffey College, Euclid at 5th, Ontario, Calif 

Milliron, Herbert E., P. O. Box 276, Glen Dale, W. Va. Chalcidoidea, 
Bombidae. 

Mitts, Hartow B., Illinois Natural History Survey, Urbana, Ill. (F. °37 
A pltera 

MILNE, Lorus J., Department of Zoology, University of New Hampshire, 
Durham, N. H F. '47). Trichoptera 

Milum, Vern G., 104 Vivarium Bldg., University of Illinois, Champaign, III 
A piculture 

el Minchaoui, Ibrahim, c/o Societe Générale des Sucreries et de la Raffinerie 
d’Egypte, P. O. B. 763, Cairo, Egypt. Sugarcane pests 

Minnicuo, D. E., Department of Zoology, University of Minnesota, 
Minneapolis 14, Minn. (F. '39 Behavior. 
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Mitchell, Robert T., Patuxent Research Refuge, Laurel, Md. IJchneumonidae 
and Braconidae. 
MircHeELL, T. B., State College, Raleigh, N. C. (F. '37). Apoidea, 
Vegachile 
Mitchell, Wallace C., Department of Entomology, Hawaii Agric. Exp. Sta., 
Univ. of Hawaii, Honolulu 14, Hawaii. 
MontGoMery, B. ELwoop, Department of Entomology, Purdue University, 
Lafayette, Ind F. '31). Odonata, Coleoptera. 
Moore, George A., 359 Querbes Avenue, Outremont, Quebec, Canada. 
Hemiptera 
Moore, Thomas E., 1113 West Union Street, Champaign, III. 
Moore, Warren , Raphine, Va. Dermestidae. 
Morgan, Cecil V. G., Dominion Entomological Lab., Box 30, Summerland, 
British Columbia, Canada. Mites. 
Morrison, HAROLD, Bureau of Entomology and Plant Quarantine, Wash- 
ington 25, D.C. (F. '28). Coccidae. 
MosHER, Epna, R. R. #1, Newport, Nova Scotia, Canada. (F. 20). 
Lepidoptera 
Mote, Don C., State Agricultural College, Corvallis, Oreg. Economi 
Entomolog y. 
Mouton, Duprey, 815 Santaynez Street, San Gabriel, Calif. (F. °31 
Thysanoptera 
Mowry, Paul, P. O. Box 1281, California Spray Chem. Corp., Yakima, 
Wash. 
MvueEsesBeck, C. F. W., Bureau of Entomology and Plant Quarantine, Wash- 
ington 25, D. C F, '34 Braconidae, Bethylidae. 
Mulrennan, J. A., State Board of Health, Box 210, Jacksonville, Fla. 
Culicidae. 
Muma, Martin H., Department of Entomology, University of Nebraska, 
Lincoln, Neb 
*\IUNRO, i. A., State College Station, Fargo, N. D. Orthoplera, Diptera. 
Munson, Sam C., Department of Biology, George Washington University, 
Washington 6, D. C 
*Murry, WittiAM D., 1621 W. Houston Avenue, Visalia, Calif. (F. ’46). 
‘ phec wae 
MusGRAVE, ANTHONY, Australian Museum, College Street, Sidney, New 
South Wales, Australia F. '41 Nycterthiidae. 
Musgrave, Paul N., 1956 Underwood Avenue, Huntington, W. Va. Dryopidae. 
Myers, Theodore B., 1786 Gerrard Avenue, Columbus 12, Ohio. 


Naegele, John Adam, Department of Entomology, Cornell University, 
Ithaca, N. Y 

Nakajima, Toshio, Entomological Institute, Fac. of Agr. Hokkaido, Sapporo, 
Imperial University, Japan. Scarabaeidae. 

NEEDHAM, J. G., 6 Needham Place, Ithaca, N. Y. (F. '07, H. F. ’35). 
Odonata, Ephemerida 

Neiswander, C. R., Ohio Agricultural Experiment Station, Wooster, Ohio 
Insec ts of Ornamentals 

Neiswander, R. B., Ohio Agricultural Experiment Station, Wooster, Ohio. 
Fruit Insects 

Nesbitt, Herbert H. J]., 34 Lakeside Avenue, Ottawa, Ontario, Canada. 


Nevin, F ese, Plattsburg State Teachers College, Plattsburg, N. Y. 
Vi rpi gv of rina 

Newcomer, E 1291, Yakima, Wash. Fruit Insects. 

Newkirk, urice, Ashland College, Ashland, Ohio 

Newman , 246 East amilton Avenue, State College, Pa. 
Insect His 


Newton, Richard C., Bureau of Entomology and Plant Quarantine, Bozeman, 


844, 641 Washington Street, New York, N. Y. 
ast Dr nage Ba hn Silvey Bldg 5 


3, Ga. Simultidae 
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‘31. Nickels, C. B., Box 209, Bureau of Entomology, Brownwood, Texas 
Pecan Insects. 
'47. Nishida, Toshiyuki, 1094 Euclid Avenue, Berkeley 8, Calif 
'22. Noble, W. B., Bureau of Entomology and Plant Quarantine, Box 1857, 
Sacramento 9, Calif. Cereal and Forage Insects. 
'38. Noland, Lowell E., Biology Building, University of Wisconsin, Madison Wis 
'17. *Notman, Howard, Circle Road, Dougan Hills, Staten Island, N. Y 
Carabidae, Staphylinidae 
Nowell, Wesley Raymond, Natural History Museum, Stanford University, 
Calif. Parasitic Hymenoptera. 
Nye, William P., Department of Entomology, Room 225, Utah State Agri 
College, Logan, Utah. Forest Insects. 


O'Byrne, Harold . Iberia, Mo. Ecology, Lepidoptera. 

Ogloblin, Alexander, Lafinur 168, Belle Vista, F.C.N.G.S.M., Argentina. 

Oiticica, Jose, Filho, Division of Insects, U. S. National Museum, 
Washington 25, D. C. 

O’KANE, WALTER C., Durham, N. H. (F. '24 

OMAN, Pau W., Bureau of Entomology and Plant Quarantine, Washington 
25,D.C. (F. °40). Homoptera. 

O'Neill, Kellie, U.S. D. A., Box 896, Macon, Ga. Culicidae, Rhynchophora 

O'Neill, William J., Tree Fruit Branch Exp. Sta., Box 596, Wenatchee, 
Wash. Fruit Insects. 

OSBORN, HERBERT, Ohio State University, Columbus 10, Ohio. (F. '07, 
H. F. '28). Homoptera, Cicadellidae. 

Osborn, H. T., Rt. 11, Box 4662, Sacramento, Calif. Cicadellidae 

OsspuRN, R. C., Department of Entomology, Ohio State University 
Columbus 10, Ohio. (F.°17). Syrphidae 

Osmun, John V., Mountain Ave., Murray Hill, N. J 

Owen, Robert P., 401 Washington Avenue, Brooklyn, N. Y 

Owen, William Bert, Department of Zoology, University of Wyoming, 
Laramie, Wyo. Culicidae. 

Owens, Virgil H., 1018 Rogers, Columbia, Mo. Tabanidae 

Owsley, William B., Wofford College, Spartanburg, S. C. Cerambycidae 

OzpurRN, REG. H., Ontario Agri. College, Guelph, Ontario, Canada. (F. '48 
Insect Histology. 


Packard, Clyde M., Bureau of Entomology and Plant Quarantine, Wash 
ington, D.C. Cereal and Forage Insects 

PAINTER, R. H., Department of Entomology, Kansas State 
Manhattan, Kans. (F. '35). Diptera, Bombyliidae 

Palm, Charles E., Department of Entomology, Cornell University, Ithaca, 
N.Y. Forage Crop Insects. 

Palmer, Boyd B., Polytechnic Institute, San German, Puerto Ri 
Trichoptera. 

PALMER, Miriam A., 621 South Howes Street, Fort Collins, Colo. (F. '37 
A phidae. 

Parfinowich, Sophy I., U. S. National Museum, Washington 25, D. C 

PARK, ORLANDO, Department of Zoology, Northwestern Univer: 
Evanston, Ill. (F. '40). Pselaphidae. 

Parker, Barbara M., Miner Laboratories, 9 So. Clinton Street, Chicago 6, III 

ParRKER, H. L., European Parasite Laboratory, 58 Rue Jules Parent, Reuil 
Malmaison, Seine et Oise, France. (F. '40 Parasitic Hymenoptera. 

Parker, R. L., Department of Entomology, Kansas State College, Man 
hattan, Kans. A piculture. 

Parks, J. J., Trailer R-3, Laramie, Wyo 

Parks, T. H., Department of Entomology, Ohio State University, 
Columbus 10, Ohio 

Parr, Thaddeus, Whitemarsh Research Laboratory, Box 4388, Chestnut Hil 
P. O., Philadelphia 18, Pa 

Parrott, P. J., Agricultural Experiment Station, Geneva, N. Y. (F. ‘14 

PARSHLEY, H. M., Department ot Zoology, Smith College, Northan pton, 
Mass F. '43 Heteroptera. 
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'32. Parsons, Cart T., Department of Zoology, University of Vermont, 
Burlington, Vt. (F. '46). Coleoptera. 
Parten, Herbert L., Division of Entomology, University Farm, St. Paul 8, 
Minn. Greenhouse Insects. 
Passos, Cyril F. dos, Washington Corners, Mendham, N. J. Lepidoptera 
*Patcu, Epitu M., P. O. Box 150, Orono, Me. (F.'14). Aphididae. 
Patton, Robert L., Department of Entomology, Cornell University, Ithaca, 
N. Y. 
Paullus, J. H., Midwest Division, California Packing Corp., Rochelle, III. 
*PayNne, NELLIE M., c/o American Cyanamid Company, Boston Post Road, 
Stamford, Conn. (F. '40). Phystology. 
Peairs, L. M., Morgantown, W. Va. (F. '40). 
Pechuman, La Verne L., 7 Davison Road, Lockport, N. Y. Tabanidae. 
Peck, Oswald, Division of Entomology, Department of Agriculture, Con 
federation Bldg., Ottawa, Ontario, Canada. Hymenoptera. 
Pederson, Calvin E., Department of Entomology, Michigan State College, 
East Lansing, Mich. Cicadellidae. 
Pela, Albert Sylvan, Box 1615, Lubbock, Texas. 
Pelot, Betty Lou, University of Hawaii, 202 Gilmore Hall, Honolulu, Hawaii 
Pelton, John Z., 94 E. Tulane Rd., Columbus 2, Ohio. Aquatic Insects. 
Penn, George H., III, Department of Zoology, Tulane University, New 
Orleans 15, La. Diptera, Culictdae. 
Penner, Lawrence R., Department of Zoology, University of Connecticut, 
Storrs, Conn. Delphacidae, Muscotdea. 
Pepper, Bailey B., Department of Entomology, Agri. Exp. Sta., New 
Brunswick, N. J. Biological Control. 
Peters, Harold T., State Teachers College, Bemidji, Minn. Stphonaptera. 
Peters, Walter P., Osborn Zoological Lab., Yale University, New Haven 11, 
Conn. Morphology and Biology of Corixidae. 
Peterson, Allan G., Division of Entomology, University Farm, St. Paul 1, 
Minn. Potato Insects, Aphiidae, Miridae, Culicidae 
PETERSON, ALVAH, Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. '28 Biological Control 
Peterson, Lloyd O. T., Indian Head, Saskatchewan, Canada. Forest 
Entomology. 
PETRUNKEVITCH, ALEXANDER, Yale University, New Haven, Conn. (F. '37). 
Arachnida 
Pfadt, Robert E., Department of Entomology, University of Wyoming, 
Laramie, Wyo. Orthoptera 
Philip, Cornelius B., Prin. Med. Entomologist, Rocky Mountain Lab., 
Hamilton, Mont 
Puituips, E. F., Cornell University, Ithaca, N. Y. (F. '29). A piculture. 
Phillips, Grace R., Dept. Biology, University of Florida, Gainesville, Fla. 
Phillips, W. J., 718 Cargill Lane, Charlottesville, Va. Harmolita. 
Phillips, W. Levi, 985 S. 3rd Street East, Salt Lake City 4, Utah. Lepidoptera 
PrercE, W. Dwicut, Los Angeles County Museum, Los Angeles 7, Calif 
F. °30 Rhynchophora 
itel, David, Department of Entomology, Cornell University, Ithaca, 


. 
| 
) 


] . 
rime! 


N. Y 

Fred R., Deputy Agri. Commissioner, Court House, Riverside, Calif 
lae, Coleoptera 

h, Donald J., Division of International Health, U. S. Public Health 
Service, Federal Security Bldg., N., Washington, D. C. Psyllidae, 
VM yrmeleonidae 

PLumMMeER, C. C., Apartado Number 3, Colonia Anahuac, Mexico D. F., 
Mexico F. 44 Membracidae. 

Poos, Frep W., Beltsville Research Center, Beltsville, Md. (F. '43). 

Porter, B. A., Bureau of Entomology and Plant Quarantine, Washington 25, 
D.C. Fruit Insect : 

Porter, John E., U. S. Publi vice, O. Drawer 246, Miami 
Beach, Fla 

Porter, Thomas Wayne, Department of Zoology and Entomology, Iowa 
State College, Ames, lowa 

Post, Richard L., Department of Entomology, University of North Dakota, 

Fargo, N. D. Thysanoptera 
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44. 
"26. 
"36. 


49 


‘47. 


"16. 
"32. 


"33. 
‘49. 
46. 


44, 
'42. 
43. 
46. 


"46. 


"39. 
"39. 


‘99 


“es. 


'49. 
"33. 


"30. 


'40. 


Potts, Robert W. L., Agri. Building, Embarcedero at Mission, San 
Francisco 5, Calif. Scarabaeidae, Acaraeinae, Hymenoptera. 

Potts, Samuel F., 335 Prospect Street, New Haven, Conn. Toxicology, 
Physiology. 

*Pratr, Harry D., U. S. Public Health Service, District No. 6, San Juan, 
Puerto Rico. (F. '46). Ichneumonidae. 

Preston, Floyd W., 13009 E. Barton Rd., Whittier, Calif. Lepidoptera, 
(Rhopalocera). 

Pratt, John Jacob, Jr., Lab. of Insect Phys. and Toxicology, Div. of Control 
Investigations, Agric. Research Center, Beltsville, Md. 

Price, W. A., University of Kentucky, Lexington, Ky. Economic Entomology. 

*PRITCHARD, A. Ear, Division of Entomology, University of California, 
Berkeley, Calif. (F. '43). Asilidae, Itonididae. 

Procter, WILLIAM, Bar Harbor, Me. (F.’°40). Jnsects of Mt. Desert Region. 

Putman, W. L., Dominion Entomological Laboratory, Vineland Station, 
Ontario, Canada. Chrysopidae. 


Quisenberry, Benson F., Department of Entomology, Kentucky Experiment 
Station, Lexington, Ky. Tephritidae. 
Quraishi, M. Sayeed, Fernald Hall, University of Massachusetts, Amherst, 


Mass. 


Ramos, J. A., Department of Biology, University of Puerto Rico, Mayaquez, 
Puerto Rico. 

Ramsay, Maynard J., 29 Tillman Street, Staten Island 14, N. Y. Coleoptera, 
Larvae. 

Rapp, William F., Jr., Gaylord Hall, Doane College, Crete, Neb. 
Diptera, Psychodidae. 

Redlinger, Leonard M., Entomology Dept., Kansas State College, Man- 
hattan, Kansas. Diptera—Empididae. 

Reed, W. D., 3609 Military Road, N. W., Washington 15, D. C. Tobacco 
Insects. 

Rees, Don M., University of Utah, Salt Lake City, Utah. Culicidae. 

Reeves, Joseph A., 530 Federal Bldg., Buffalo 3, N. Y. Chrysomelidae, 
Fulgoridae. 

Reeves, William C., School of Public Health, University of California, 
Berkeley 4, Calif. 

REHN, J. A. G., Academy of Natural Sciences of Philadelphia, 19th—The 
Parkway, Philadelphia 3, Pa. (F.'14). Dermaptera, Orthoptera. 

Reichart, Charles V., Department of Biology, Providence College, 
Providence 8, R. I. Hemiptera. 

Remington, Charles L., Osborn Zoological Lab., Yale University, New 
Haven 11, Conn. 

Rice, Paul L., Department of Entomology, Agricultural Experiment Station, 
Newark, Del. Chalcidoidea. 

RIcHARDS, A. GLENN, JR., Entomology Department, University of Minne- 
sota, University Farm, St. Paul 1, Minn. (F. '38). Noctutdae. 

RICHARDSON, CHARLES H., Department of Entomology, Iowa State College, 
Ames, Iowa. (F. '31). Physiology. 

RicHARDSON, Maj. H. H., U.S.D.A. Quarantine Inspection Sta., 209 River 
Street, Hoboken, N. J. (F.°41). Physiology. 

Ricker, William E., Dominion Biol. Sta., Departure Bay, Nanaimo, British 
Columbia. Plecoptera. 

Riedel, F. A., 2894 Dexter Street, Denver 7, Colo. 

Riegel, Garland T., Department of Zoology, Eastern Illinois State College, 
Charleston, Ill. Braconidae. 

Ries, Donald T., Department of Biology, Illinois State Normal University, 
Normal, Ill. Cephidae, Siricidae 

Riherd, Pau! T., Box 461, Weslaco, Texas. Truck Crop Insects. 

RILEY, WILLIAM A., Department of Zoology, University of Minnesota, 
Minneapolis, Minn. (F. ‘14, H. F. '49). Parasitology. 

Rindge, Frederick H., A.M.N.H., 79th and Central Park, New York, N. Y. 

RITCHER, Paut O., Department of Zoology and Entomology, University of 
North Carolina, Raleigh, N.C. (F. '44). Phyllophaga 
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'36. Ritchie, C. L., Box 340, Honolulu9, Hawaii. Coccidae, Lepidopterous Larvae. 
'47. Rivero, Juan A., Biology Department, College of Agri., Mayaquez, Puerto 
Rico. 
'39. Roark, R. C., Bureau of Entomology and Plant Quarantine, Beltsville, Md. 
Insecticides. 
'47. Roback, Selwyn S., 40 Thayer Street, New York, N. Y. Diptera 
'40. Roberts, H. Radclyffe, Box 490, Bryn Mawr, Pa. Acrididae. 
" Roberts, J. Harvey, Box 8729, University, La. Trichoptera. 
Roberts, Reed S., 330 W. First North, Logan, Utah. 
Robinson, John H., 525 Beaumont Street, Greenville, III 
Robinson, J. M., Box 671, Auburn, Ala. Dermestidae. 
Robinson, Paul Francis, 139 Union Street, Westfield, Mass. 
RoBiInsON, WILLIAM, 653 E. Maiks Street, Orlando, Fla. (F. '39). 
Physiology. 
. *Rockstein, Morris, Department of Zoology, Washington State College, 
Pullman, Wash Physiology, Toxicology. 
Rockwood, L. P., 2138 Seventeenth Avenue, Forest Grove, Oreg. Noctuidae, 
Orthoptera 
Rodeck, Hugo G., University of Colorado Museum, Boulder, Colo. Nomada. 
Rodock, Roy Edgar, Northern Idaho College of Education, Lewistown, 
Idaho Hemiptera 
Rodriguez, Juan G., Department of Entomology and Botanv, University of 
Kentucky, Lexington, Ky. 
Roeder, Kenneth D., Department of Biology, Tufts College, Medford 55, 
Mass. Neurophysiology and Pharmacology. 
RoGers, J. SPE ED, Museum of Zoology, University of Michigan, Ann Arbor, 
Mich. (F. '43). Tipulidae 
*Rogoff, William M., Department of Entomology, S. Dakota College, 
Brookings, S. D. 
Rouwer, 5. A., Bureau of Entomology and Plant Quarantine, Washington, 
D.C. (F.'29). Hymenoptera. 
Rosewall, O. W., Box 8729, Department of Entomology, Louisiana State 
University, Baton Rouge 3, La. Coleoptera, Pentatomidae. 
Ross, Douglas Alexander, Comstock Hall, Cornell University, Ithaca, N. Y. 
Ross, Epwarp S., Department of Entomology, California Academy of 
Sciences, Golden Gate Park, San Francisco 18, Calif. (F.'48). Histeridae, 
Embioptera 
Ross, Hersert H., Illinois Natural History Survey, Urbana, Ill. (F. 37). 
Sawflies, Caddisflies 
Roth, Louis M., Quartermaster Research & Development Laboratories, 
Biological Laboratories, Philadelphia Quartermaster Depot, 2800 South 
20th Street, Philadelphia 45, Pa. Diptera, Culicidae. 
RozEBooM, LLoypD EUGENE, School of Hygiene & Public Health, 615 North 
Wolf Street, Baltimore 5, Md. (F. °46). Culicidae. 
RuckEs, HERBERT, 167-11 33rd Avenue, Flushing, New York, N. Y. (F. ’47). 
Pentatomidae. 
Rude, Clifford S., Abasolo 518 Ote, Torreon, Coah., Mexico. Ixodidae. 
Ruppel, Robert F., 66 W. Northwood Avenue, Columbus, Ohio 
Russell, Louise M., Bureau of Entomology and Plant Quarantine, Wash- 
ington 25, D. C 
George S., R. R. #4, Angola, Ind. Noctutidae. 


*SaBROSKY, CurRTIS W., Division of Insects, U. S. National Museurn, 
Washington, D.C. (F. '41). Chloropidae. 
Sailer, Reece I., Division of Insects, U. S. National Museum, Washington 25, 
‘D.C Hemiptera 
kagan Shoichi, Entomological Institute, Hokkaido, Imperial Uni- 
Vv, ‘Sapy oro, Hokka ido, Japan 
, Pineapple Research Institute, Box 3166, Honolulu 2, Hawaii. 
iysan eee 
», Roy M.., 131 North Normal Street, Macomb, Ill. Formicidae. 
I W., 156 South Fourteenth Street, Richmond, Calif. 
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SANDERSON, MILTON W., Illinois Natural History Survey, Urbana, IIl 
(F. '43). Phyllophaga, Staphylinidae, Chrysomelidae 
Sanjean, John, Department of Entomology, Cornell University, Ithaca, 
N.Y. 
SATTERTHWAIT, A. F., 806 Ohio Street, Urbana, Ill. (F. '30 Calendra 
Scaramuzza, L. C., Central Mercedes, Prov. of Matanzas, Cuba. Sugar 
Cane Insects. 
Schatz, Leo, Department of Entomology, Cornell University, Ithaca, N. Y. 
Schlosberg, Morris, P. O. Box 606, West Lafayette, Ind. Lepidoptera. 
Schmidt, Carl T., Box 3166, Honolulu, Hawaii. Ecology 
Schmidt, Helen D. O'Neil, Box 3166, Honolulu, Hawaii. Trichoptera. 
SCHMIEDER, Rupo.tr G., Zoology Laboratory, University of Pennsylvania, 
Philadelphia, Pa. (F. '47). Hymenoptera. 
ScuHMiTt, JoHN B., Department of Entomology, New Jersey Agricultural 
Exp. Sta., New Brunswick, N. J. (F. '43). Morphology. 
Schmitt, T. J., Jr., Apt. 16, 1086 Corona Street, Denver 3, Colo. Scolytidae 
Schoenherr, William H., P. O. Box 673, Danville, Il 
Schoof, Herbert F., 32 Wildwood Circle, S. E., Atlanta, Ga. Chrysomelidae 
Schroeder, H. O., 5601 Patrick Henry Drive, Baltimore, Md. J/xodoidea, 
Argasidae. 
Schuh, Joe, P. O. Box 869, Klamath Falls, Oreg. Odonata 
ScHwarpT, H. H., Department of Entomology, Cornell University, Ithaca, 
N. Y. (F. '35). Tabanidae. 
SCHWARZ, HERBERT F., American Museum of Natural History, 70th Street 
and Central Park West, New York, N. Y. (F. '37). Meltponidae. 
Scotland, Minnie B., 42 Continental Avenue, Cohoes, N. Y. Lemna Insects 
Scott, H. Eldon, Division of Entomology, Science Service Bldg., Ottawa, 
Ontario, Canada. Economic Entomology. 
Scudder, Harvey I., Department of Entomology, Cornell University, Ithaca, 
N.Y. Culicidae, Coleoptera, Lampyroidea. 
SCULLEN, H. A., Department of Entomology, Oregon State College, 
Corvallis, Oreg. (F. '40). Cerceridae. 
Seabrook, Edwin L., County Courthouse Annex, West Palm Beach, Fla 
Seamans, H. L., 616 Confederation Bldg., Ottawa, Ontario, Canada 
Muscoidea. 
Sears, Jack W., B. L. 319, University of Texas, Austin 21, Texas 
SEEVERS, CHARLES H., Roosevelt College, 420 South Michigan, Chicago 5, 
Ill. (F. °46). Termitophiles, Staphylinidae (Aleocharinae). 
Seamans, Frank M., Department of Biology, Morningside College, Sioux 
City, lowa. Economic Entomology. 
SEVERIN, H. C., South Dakota State College, Brookings, S. D. (F. '39). 
Orthoptera, Homoptera, Heteroptera. 
SHAFER, GEORGE D., 321 Melville Avenue, Palo Alto, Calif. (F 
Physiology. 
Sharp, S. S., Pest Control Research, E. I. DuPont de Nemours & Co., 
Wilmington 98, Del. Toxicology. 
SHAW, FRANK R., Fernald Hall, Massachusetts State College, Amherst, 
Mass. (F. '46). Mycetophilidae. 
Shaw, John G., Laboratorio Entomologico, Apartado Postal #28561, Tacuba 
17, D. F., Mexico 
SHELFORD, V. E., Vivarium Building, Wright and Healy Streets, Champaign, 
Ill. (F.'20). Ecology. 
Shenefelt, Roy D., Department of Entomology, University of Wisconsin, 
Madison 6, Wis. 
SHEPARD, HAROLD H., Insecticide Testing Laboratory, U.S.D.A., Beltsville, 
Md. (F.'39). Hesperiidae. 
SHERMAN, JOHN D., JrR., 132 Primrose Avenue, Mt. Vernon, N. Y. (F. '39 
Dytiscidae. 
34. Shields, S. E., 346 Berry Field, Nashville, Tenn. Culicidae 
35. *Shockley, Wilfred, 1180 Sherman Street, Denver 3, Colo. Cerambycidae, 
Decticinae. 
'28. Shropshire, Leslie H., Box 215, DeWitt, Iowa 
Ch. Snutt, A. FRANKLIN, 431 Highland Road, Ann Arbor, Mich. (F. '39 
A phididae 
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Simmonds, Frederick J., Imperial Parasite Service, Belleville, Ontario, 
Canada. 
immons, Perez, 712 Elizabeth Street, Fresno 3, Calif. Dried Fruit Insects. 

Simonds, William E., Star Route, Box 87, Aguanga, Calif. Elateridae. 

*Simpson, Geddes W., Room 306, Plant Science Bldg., Orono, Maine. Insects 
and Plant Diseases. 

Singleton, J. M., Room 2003, 2 Park Avenue, New York 16, N. Y. 
Vuarantines. 

Slater, James A., Department of Zoology and Entomology, Iowa State 
College, Ames, Iowa. Lygaeidae. 

Slifer, Eleanor H., Department of Zoology, State University of Iowa, Iowa 
City, Iowa. 

Smith, Carroll N., 11 Vanderbilt, Orlando, Fla. Jxodidae. 

Smith, Charles E., Agricultural Exp. Sta., University Branch, Baton Rouge, 
La. Truck Crop Insects. 

SmitH, CLYDE F., Department of Entomology, University of North Carolina, 
Raleigh, N.C. (F. '46). Aphididae. 

Smith, FLioyp F., Agri. Research Center, Beltsville, Md. (F. ’48). 
A phididae, Tarsonemidae. 

Smith, Gordon F., P. O. Box 907, Bakersfield, Calif. Diptera. 

Smith, Howard W., Department of Entomology, Purdue University, 
Lafayette, Ind. 

Smith, Marion E., Fernald Hall, Massachusetts State College, Amherst, 
Mass. Arcttidae. 

SmiTH, MARION R., Room 377, U. S. National Museum, Washington 25, D. C. 
(F. 38). Formicidae. 

Smith, Ray F., 112 Agriculture Hall, University of California, Berkeley 4, 
Calif. Diabrotica, Colias. 

Smita, RoGer C., Department of Entomology, Kansas State College, 
Manhattan, Kans. (F. '31). Neuroptera. 

Snapp, Oliver I., Box 527, Fort Valley, Ga. Rhynchophora. 

Snipes, B. Thomas, 1020 Bonnie Brae Blvd., Denver 9, Colo. Siphonaptera. 

SNODGRASS, R. E., 3706 Thirteenth Street, N. W., Washington 10, D. C. 
(F. '27, H. F. '49). Morphology. 

Snow, Willis E., The Principia, College of Liberal Arts, Elsah, Il. 

Snyder, Everett G., Department of Biological ‘Science, Michigan State 
College, East Lansing, Mich. Diptera, Morphology and Economic 
Entomology. 

Snyder, Fred M., Entomology Section, Med. Div. Army Chem. Center, 
Md. Muscoidea. 

Soliman, Abdel-Aziz Abdel-Hafez, Department of Entomology, University 
of Minnesota, St. Paul, Minn. 

Sommerman, Kathryn M., Dept. of Parasitology, AMDRGS, Army Med. 
Center, Washington 12, D.C. Corrodentia. 


. “Spencer, G. J., University of British Columbia, Vancouver, British 


Columbia, Canada. Trvypetidae. 
SPENCER, HERBERT, Box 112, Fort Pierce, Fla. (F. '37). Hymenoptera, 
Citrus Insects 
Spieth, Herman T., Department of Zoology, University of Texas, Austin 
Texas. 
SPOONER, CHARLES S., Box 102, McLean, Va. (F. °43). Fulgoridae. 
afford, E. W., State College, Miss. 
, W. W., Agricultural Exp. Sta., Knoxville, Tenn. Phalaenidae. 
ard, Lewis J., Jr., Illinois Natural History Survey, Urbana, IIl. 
ysanoptera, 
Stehr, William C., Department of Zoology, Ohio University, Athens, Ohio. 
Coccinellidae, Carabidae 
Steiner, L. F., P. O. Box 2280, Fruit Fly Laboratory, Honolulu, Hawaii. 
Fruit Insects . 
Steinhaus, Edward A., Insect Pathology Laboratory, University of Cali- 
fornia, Berkeley 8, Calif 
Steinweden, John B., Bureau of Nursery Service, State Department of 
Agriculture, Sacramento, Calif. Coccidae, Thysanoptera. 
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31. Srewart, M. A., Division of Entomology, 112 Agriculture Hall, University 
of California, Berkeley, Calif. (F.'41). Siphonaptera. 
'49. Steyskal, George C., 27253 West River Road, Grosse lie, Mich. Dtpiera 
15. Stiles, Charles F., Box 29, Stillwater, Okla. 
'23. Stirrett, George M., Dominion Entomological Laboratory, Chatham, 
Ontario, Canada. 
38. Stitt, Loyd L., Western Washington Experiment Station, Puyallup, Wash 
Miridae. 
'27. Strong, ALAN, Bureau of Entomology and Plant Quarantine, Washington 25, 
D.C. (F.'40). Simultidae, Tabanidae, Culicidae 
Stone, Philip C., 105 Whitten Hall, University of Missouri, Columbia, Mo 
Ixodidae. 
Stone, William E., Laboratorio Entomologica, Apartado Number 3, Colonia 
Anhuac, D. F., Mexico. 
Strandtmann, R. W., Department of Biology, Texas Technological College, 
Lubbock, Texas. Specidae, Acarina: Laelaptidae 
Strickland, E. H., Main Library, University of Alberta, Edmonton, Alberta, 
Canada. Elateridae. 
Strohecker, H. F., Department of Zoology, University of Miami, Coral 
Gables 34, Fla. Orthoptera. 
Strom, L. G., Box 992, USPHS, Brownsville, Texas. A phiidae 
Strong, Rudolph G., P. O. Box 1538, State College, Miss. 
Stroud, Clyde P., P. O. Box 1103, Santa Fe, N. M. 
Summers, Francis M., Department of Entomology, University of California, 
Davis, Calif. Economic Entomology, Acarology. 
SWEETMAN, HARVEY L., State College, Amherst, Mass. (F. '43). Ecology 
Swain, Ralph B., 406 Park Avenue, East Orange, N. J. Quarantine 
Entomology. 
Swezey, Orro H., 2044 Lanihuli Drive, Honolulu 14, Hawaii F. '30 
Del phacidae, Lepidoptera. 
Swift, Hewson H., 535 W. 113th St., New York 25, N. Y. Araneida, 
Ichneumonidae. 


Takahsi, Hirosi, Entomological Institute, Hokkaido Imperial University, 
Sapporo, Japan. Simultidae and Tabanidae. 
Talbot, Mary, Lindenwood College, St. Charles, Mo. Formicidae 
Tanada, Yoshinori, 511 Hiram Lane, Honolulu 22, T. Hawaii. 
Tanner, M. C., 2902 Jackson Avenue, Ogden, Utah. Plecoptera 
TANNER, Vasco M., Brigham Young University, Provo, Utah. (F. '46 
Tenebrionidae, Carabidae. 
). *TauBerR, Oscar E., Department of Zoology, Iowa State College, Ames, 
Iowa. (F. '47). Physiology. 
Taylor, Earl J., Box 512, Davis, Calif. 
Taylor, Leland H., Department of Botany, West Virginia University, 
Morgantown, W. Va. Aculeate, Hymenoptera 
*Telford, Horace S., Department of Zoology, Washington State C 
Pullman, Wash. Syrphidae. 
Thatcher, T. O., Department of Entomology, Colorado A. & M. College, 
Fort Collins, Colorado. Scolytidae, Buprestidae, Cerambycidae. 
Thomas, Charles A., State College Laboratory, Kenneth Square, Chester 
County, Pa. Elateridae, Scarabaeidae. 
Tuomas, Epwarp S., Ohio State Museum, Ohio State University, Columbus 
10, Ohio. (F. *46). Orthoptera. 
Thomas, Henry D., North Park College, Foster and Kedzie, Chicago 25, I] 
Thomas, F. L., Agricultural Exp. Sta., College Station, Texas. Cotton 
Insects. 
Thompson, Robert K., 69 E. Lane Avenue, Columbus 1, Ohio. Culicidae 
(Host Attraction). 
Thompson, W. L., Box 1074, Lake Alfred, Fla. Citrus Insects 
THompson, W. R., 228 Dundas Street, Belleville, Ontario, Canada. (F. '27 
Tachinidae. 
'47. Thornton, Dorothy Golden, Forest Insect Laboratory, Agricultural 
Research Center, Beltsville, Md. 
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'46. Thurman, Deed C., Jr., School of Public Health, University of California, 
Berkeley, Calif. Culicidae 
'47. Thurman, (Mrs.) Ernestine B., Bureau of Vector Control, 2180 Milvia Street, 
Berkeley, Calif. 
'22. Tietz, Harrison M., Department of Zoology, Pennsylvania State College, 
State College, Pa. (F. '46). Noctuidae. 
‘ll. TimpBertaKe, P. H., Citrus Exp. Sta., Riverside, Calif. (F. '38). 
Encyrtidae. 
Tissot, A. N., Agricultural Exp. Station, Gainesville, Fla. (F. '48). 
A phididae 
Todd, F. E., c/o University of Arizona, Tucson, Ariz. A piculture. 

. *Townes, Henry K., Jr., Department of Zoology and Entomology, North 
Carolina State College, Raleigh, N. C. (F. '48). Ichneumonidae, 
Chironomus 

Townsend, Lee H., Department of Entomology, University of Kentucky, 
Lexington, Ky. Neuroptera 

TRAGER, WitiiaAM, Rockefeller Institute, Princeton, N. J. (F. '47). 
Insect Nutrition. 

Traub, Major Robert, Department of Parasitology, AMDRGS, Army 
Medical Center, Washington 12, D. C. 

Travassos, Lauro P., Department of Zoologia, Sec. da Agricultura, C. 
postal 172-A, Sado Paulo, S. P. Brazil. 

TRAVER, (Miss) Jay R., Fernald Hall, Massachusetts State College, 
Amherst, Mass. (F. 35). Ephemeridae. 

TRAVIS, BERNARD V., Department of Entomology, Cornell University, 
Ithaca, N. Y. (F. '48). Culicidae. 

Trembley, Helen L., National Institute of Health, Bethesda 14, Md. 

Trippel, A. W., Indiana Department of Conservation, Box 408, Auburn, Ind. 
Chrysomelidae. 

Truman, Lee C., 6242 North Temple Avenue, Indianapolis, Ind. 

Truxel, Frederick A., 7-B Sunnyside, Lawrence, Kansas. 

Tuck, Joseph B., Morrisville, Mo. Orthoptera. 

TuLLocu, GEorGE S., Department of Biology, Brooklyn College, Bedford 
Avenue and Avenue H, Brooklyn 10, N. Y. (F. '48). Morphology. 

Turner, William F., P. O. Box 162, Fort Valley, Ga. 

'29. *Turnm., L. D., University of Hawaii, Honolulu, Hawaii. (F. '43). 

Psyllidae, Fulgoridae 

Tuttle, Donald M., Department of Entomology, University of Illinois, 
Urbana, II] 


Ullyett, Gerald Cumming, 228 Dundas Street, Belleville, Ontario, Canada. 
UsinGer, Rospert L., Division of Entomology, University of California, 
Berkeley, Calif. (F. '41). Heteroptera, except Corixidae. 


Vance, Arlo M., Box 606, West Lafayette, Ind. Ecology. 

Van Dine, D. L., 805 Crescent Drive, Alexandria, Va. Fruit Insects. 

Van Dyke, E. C., Department of Entomology, California Academy of 
Science, Golden Gate Park, San Francisco, Calif. (F.'17). Coleoptera 

Van Pelt, Arnold Francis, Jr., University of Florida, Conservation Reserve, 
Welaka, Fla. 

Vazquez, G. Leonila (Miss), Edgar A. Poe #8, Colonia Anzures, Mexico 
City, D. F., Mexico. Psychidae 

Vernard, Carl E., Department of Zoology, Ohio State University, 
Columbus 10, Ohio 

Vincent, Lloyd E., Division of Entomology, Citrus Experiment Station, 
Riverside, Calif 

Vogt, George B., University of Maryland, College Park, Md. Coleoptera, 
Hemiptera 


Wane, J. S., Bureau of Entomology and Plant Quarantine, Washington 25, 
Pees) Vee ee: Coleoptera 

Wan ey, F. M., 3215 N. Albemarle, Arlington, Va. (F. '39). Aphididae 

Walkden, Herbert H., Bureau of Entomology and Plant Quarantine, 201 Post 
Office Bldg., Hutchinson, Kansas. Noctuidae. 
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Wacker, E. M., Department of Biology, University of Toronto, Toronto 5, 
Ontario, Canada. (F.'14). Odonata, Orthoptera. 

Walker, Harry G., R. F. D. #1, Langhorne, Pa. Economic Entomology 

Walkley, Luella M., 314 Marvin Road, Silver Springs, Md. 

Wallace, George E., Department of Entomology, Carnegie Museum, Pitts- 
burgh, Pa. Chalcididae. 

Wallace, Herbert S., Department of Zoology and Entomology, Iowa State 
College, Ames, Iowa. Acrididae. 

Wallace, Hugh E., Rt. 7, Box 1527, Modesto, Calif. 

Wa.tey, G. Stuart, Entomological Branch, Ottawa, Ontario, Canada. 
(PF. '41). Hymenoptera, Hemiptera. 

Walter, E. V., Box 495, Lafayette, Ind. Economic Entomology. 

Walters, Hubert J., University of Nebraska, College of Agriculture and 
Plant Pathology, Lincoln, Neb. 

WaLton, WILLIAM R., 4323 Madison Street, Hyattsville, Md. (F. '37) 

Watanabe, Chihisa, Entomological Institute, Hokkaido Imperial University, 
Sapporo, Hokkaido, Japan. Parasitic Hymenoptera 

Weaver, Nevin, Department of Entomology, College Station, Texas. 
A piculture. 

Weser, Neat A., Department of Zoology, Swarthmore College, Swarthmore, 
Pa. (F. '44). Formicidae. 

Wesster, R. L., Agricultural Exp. Station, Pullman, Wash. (F. '32) 

Wechsler, Harry I., 2125 Holland Avenue, Bronx, New York, N. Y. 

Wehrle, L. P., 1130 East Helen Street, Tucson, Ariz. Coccidae, A phididae 

Weigel, C. A., Bureau of Entomology and Plant Quarantine, Beltsville, Md 
Greenhouse Insects. 

Weinman, Carl J., 7255. Foley Street, Champaign, Ill. Jnsecticides 

Weiss, Harry B., 19 N. 7th Avenue, New Brunswick, N. J. (F. '37) 
Ecology. 

We cu, P. S., Department of Zoology, University of Michigan, Ann Arbor, 
Mich. (F. '20). Aquatic Insects. 

WELb, Lewis H., 6613 N. Washington Blvd., East Falls Church, Va. 
(F. '41). Cynipidae 

Wellhouse, Walter H., Department of Entomology, Iowa State College, 
Ames, Iowa. 

Wellhouse, William T., Department of Biology, College of St. Teresa, 
Winona, Minn. 

Wene, George, Texas Agri. Exp. Sta., Substation #15, Welaco, Texas. 

Wenzel, Rupert L., Chicago Natural History Museum, Roosevelt Road and 
Field Drive, Chicago, Ill. Histeridae. 

Werner, Floyd G., 702 Pearl Street, Ottawa, III. 

West, A. S., Jr., Department of Biology, Queens University, Kingston, 
Ontario, Canada. Buprestidae. 

West, Fenton T., Morehead State Teachers College, Morehead, Ky 

West, Luther S., Northern Michigan College of Education, Marquette, 
Mich. Diptera. 

Westfall, Minter J., Jr., Department of Biology, University of Florida, 
Gainesville, Fla. Odonata. 

Whedon, A. D., North Dakota State College, Fargo, N. D. Odonata. 

WHEELER, GEORGE C., University Station, Grand Forks, N. D. (F. '40). 
Formicidae, Eucharidae. 

Whitcomb, W. D., 240 Beaver Street, Massachusetts State College, 
Experiment Station, Waltham, Mass. 

Wilbur, D. A., Kansas State College, Manhattan, Kansas. Homoptera, 
Cicadellidae. 

Witcox, JoserH, 300 N. Milton Drive, San Gabriel, Calif. (F. '41) 
A silidae. 

Wild, William, 249 Walnut Street, East Aurora, N. Y. Microlepidoptera. 

Wilkes, A., Dominion Parasite Laboratory, 228 Dundas Street E., Belleville, 
Ontario, Canada. 

Wilkins, Orin Perry, 301 W. 35th St., Austin, Texas. 

Will, Homer C., Juniata College, Huntington, Pa. Tenthredinoidea 

WILLEMSE, C., Eygelshovan, Z. L., Holland. (F. '46). Orthoptera. 
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Williams, Carroll M., Harvard Biological Laboratories, Cambridge 38, 
Mass. 

WituiaMs, C. B., Rothansted Experiment Station, Harpenden, Herts, 
England. (F. '30). Migrations of Insects. 

Williams, Eliot C., Jr., Department of Zoology, Wabash College, Crawfords- 
ville, Ind. 

Williams, J. L., Mercy-Douglas Hospital, 5000 Woodland, Philadelphia 43, 
Penn. Lepidoptera. 

Williams, Lt. Roger W., DeLamar Institute of Public Health, 600 West 
168th Street, New York 32, N. Y. Disease Transmission. 

Wilson, Clifton A., Department of Zoology and Entomology, Mississippi 
State College, State College, Miss. 

Wilson, F. H., Department of Biclogy, Champlain College, Plattsburg, N. Y. 
Mallophaga. 

Wilson, John W., 5 West Washington St., Bath, N. Y. Economic Entomology. 

Wilson, Kent Hale, Biological Science Department, University of Idaho, 
Moscow, Idaho. 

Windsor, Margaret, 220 Santa Rita, Palo Alto, Calif. Stratiomyitidae. 

Wing, Merle W., Department of Zoology and Entomology, North Carolina 
State College, Raleigh, N.C. Formicidae. 

*Wirth, Willis W., Division of Insect Identification, U. S. National Museum, 
Washington 25, D.C. Culicidae, Reduviidae 

Wisecup, C. B., 109 Ferndale Rd., Ferndale, Glen Burnie, Md. Jnsecticides. 

Woke, P. A., Division of Tropical Diseases, National Institute of Health, 
Bethesda 14, Md. Culicidae. 

Wolfenbarger, D. Otis, Route 2, Box 508, Florida Subtropical Exp. Sta., 
Homestead, Fla. Economic Entomology. 

Wood, Gilbert C., 48 Crest Drive, Tarrytown, N. Y. 

Wood, Stephan L., River Heights, Logan, Utah. North American 
Scolytidae 

Wood, W. B., 4620 Butterworth Place, N. W., Washington, D. C. 

Woodbury, Elton IN., Naval Stores Department, Hercules Powder Co., 
Wilmington, Del.’ Insecticides 

Wooprurr, L. C., Department of Entomology, University of Kansas, 
Lawrence, Kansas. (F. '35). Insect Physiology. 

Worthley, H. N., 833 Frederick Street, Apt. 622B, Arlington, Va. Insecticides. 

Wray, Davin L., Jr., Department of Agriculture, Raleigh, N.C. (F. '43). 
Collembola 

Wright, Gilbert, Illinois State Museum, Springfield, I]. 

Wright, Mike, Department of Biology, Tusculum College, Greenville, Tenn. 
Odonata 


Yancey, Robert M., Natural History Museum, Oregon State College, 


Corvallis, Oreg. 
YEAGER, J. F., Federal Security Agency, U. S. Public Health Service, 
National Institute of Health, Bethesda 14, Md. Physiology. 


ZETEK, JAMES, Drawer C, Balboa, Canal Zone. (F. '39). Trypetidae. 
*ZIMMERMAN, Etwoop C., Bishop Museum, Honolulu 35, T. Hawaii. 
F. '46 


Total Mer ibership 993: Fellows, 365: Honorary Fellows, 14. 
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